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APPENDIX A

PUBLIC INVOLVEMENT AND LOCAL COOERATION
k

I. This appendix discusses the coordination and public involvement which
went into the preparation of the study. Following this narrative are
reproductions of the local cooperation agreement, and letters of comment from
the general public. Coordination letters from agencies, with responses as
appropriate, have been included in either the Environmental I t Statement
(EIS) or the Environmental Documentation (ED) Appendix.

STULDY PARTICIPANTS AND COORDINATION

2. The Corps of Engineers was responsible for the overall conduct and
coordination of the study, consolidation of information from other agencies,
formulation of plans, and preparation of the report. At the District level,
a multidisciplinary team was used to conduct the study and prepare the
report. Early in the study, coordination was primarily with the sponsor to
determine local problems and needs. A study cost sharing agreement was
negotiated with the City of Bayou La Batre in May 1985 and submitted with the
reconnaissance report. The reconnaissance report was approved for
initiation of the feasibility stucy in September 1985, prior to the decision
by the Secretary of the Army to proceed with cost sharing. That decision was
made in March 1986 and an escrow agreement for the local share of the funds
was negotiated and finalized in May 1986. A copy of that agreement is
enclosed.

3. A scoping letter was prepared in April 1987 and sent to the Alabama
Department of Environmental Management, Alabama Department of Conservation
and Natural Resources, National Marine Fisheries Service, Fish and Wildlife
Service, Alabama Wildlife Federation, US Environmental Protection Agency,
Marine Environmental Sciences Consortium, Sea Grant Advisor Service, Mobile
Bay Audubon Society, Metcalf, Ball & Assoc., City of Bayou La Batre, Gulf of
Mexico Fishery Management Council, Departments of Sociology & Anthropology
and Economics & Finance, University of South Alabama, Master Marine, Inc.,
and Messrs. Sam J. Kayser, Jr. and Art Dyas. A copy of that letter, with
responses and other agency comments, is included in the ED Appendix.

PUBLIC MEETINGS

4. Because the feasibility study was initiated rather quickly after the
coipletion of the reconnaissanoe report, it was not considered necessary to
conduct an initial public meeting for the feasibility study. Close
coordination with the City of Bayou La atre and other local interests was
maintained throughout the feasibility phase.
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* PUBLIC
USA"" MEETING
MANNOUNCMENT

A PUBLIC MEETING WILL BE CONDUCTED BY THE
MOBILE DISTRICT, U.S. ARMY CORPS OF ENGINEERS
TO GAIN PUBLIC INPUT AND TO PRESENT THE
RESULTS OF THE DRAFT FEASIBILITY REPORT FOR
MODIFICATION OF THE EXISTING FEDERAL CHANNEL
AT BAYOU LA BATRE, ALABAMA.

WHEN: AUGUST 24,1988

7:00 PM

WHERE: BAYOU LA BATRE COMMUNITY CENTER

WHO: ALL INTERESTED PARTIES

SEE ATTACHED SHEETS FOR ADDITIONAL INFORMATION
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DEPARTMENT OF THE ARMY
MOBILE DISTRICT. CORPS OF ENGINEERS

P.O- BOX 2286
MOBILE. ALABAMA 36628-0001

July 28, 1988

REPLY TO
ATTENTION OF:

Coastal Section

IDTICE OF PIUC MEETDG
AND

PNLUJC IWacWnTlN BRMARE

The Mobile District, US Army Corps of ngiieers has completed a
draft feasibility report and enviromwental intact stateent for
deepening and extending the existing Federal ravigation project at Bayou
La atre, Alabama. nhis public meeting is being conducted to present
the results of the study and to receive comments from the general
public concerning the project.

All interested persons and organizations are invited to attend and
participate in the meeting. It is requested that, where possible,
inportant facts or statements regarding the study be submitted in
writing for accuracy of record. Written statemnts ray be subtritted at
the meeting or mailed to the Mobile District in advance. Oral
stateuents made &L the meeting will be recorded and made a part of the
official record.

The public meeting will be held on:

Wednesday, August 24, 1988
7:00 P.M.

at
Bayou La atre Community Center

Bayou La Batre, Alabama

We welcome your commnts at the meeting; however, if you cannot
attend and/or wish to make a written statement in advance, such
correspondence should be directed to the District Engineer, US Ary
Corps of Engineers, Mobile District, ATIN: CESM-PD-FC, P.O. Box 2288,
Mobile, Alabama 36628-0001.

STD Atrn=17 Y

Tle Bayou La Batre Feasibility Study was authorized by a United
States Douse of Representatives Public Works Cauittee resolution
a t October 10, 1974. This resolution reads in part:

"The Board of Englneers for Rivers and Harbors is
requested to review the report on Bayou La Batre (Bouse
Document 327, 88th Congres, 2nd Session) and other
pertinent reports with a view to determining the
advisabilit of modifying' the existing project in any way
at this tk%."
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EXISTING PROJET

The existing Federal navigation project at Bayou la Satre,
completed in March 1967, cornsists of a 12' x 100' channel extending from
the 12-foot depth contour in Mississippi Sound to a turning basin within
the bayou located about 3000 feet downstream of the Highway 188 bridge.
From the turning basin, a 12' x 75' channel extends upstream to the
Highway 88 bridge. The total length of the existing Federal project is
approximately 6.3 miles.

UR2OSE CF W STDY

The purpose of the Bayou Ia Batre Feasibility Study is to
investigate the potential for deepening, widening and extending the
existing Federal channel and to identify the plan which maximizes net
national economic benefits while complying with all environmental laws
and regulations.

PLAN FOR.,.IAnIO?"

An array of alternative plans were developed for the Bayou La Batre
project %:hich included various combinations of channel depths and
alignments. These plans included deepening the existing project from
the head of the turning basin cownstream through the bayou and into
Mississippi Sound tc alternative depths of 14 feet through 22 feet,
alternative alignments through Petit Bois Pass or along the Gulf
Intracoastal Waterway, extending a 141 x 75' channel approximately 1500
feet above the Highway 188 bridge, and providing a 12' x 50' channel
approximately 1300 feet into Snake Bayou. In conjunction with these
alternative channel segments and depths, a number of construction and
maintenance dredged material disposal measures were evaluated. Cost
estimates were developed for each alternative in order to determine
economic feasibility of the project and to identify the plan which
maximized National Economic Development (NED) benefits. In addition to
maximizing NED benefits, the NED plan is that plan which is in
copliance with national environmental statutes, applicable executive
orders, and other Federal planning reguirments.

TENIT lY SPLBT PLAN

Based upon the econamic, engineering and environmental analyses of
alternative plans evaluated for the Bayou La Batre Feasibility Study,
the following generally describes the features of the tentatively
selected plan for the project.

o Deepening the existing Federal channel fro the mouth of
Bayou La Satre to the turning basin to a navigation
depth of 18 feet.

o Deepening the existing" Federal channel from the turning
basin to the Higka"ay 188 bridge to a navigation depth of
14 feet.
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o Extendias a 14 x 75' chamnel from the ighaay 188
bridgt to approximately 1500 feet upstream of the bridge.

IL.,. o Ektendinga 141 x.501 channel iroatey 500 feet'
into gaf Bayou, theice a 12'x 50' channel to a point
pr e 1300 feet into Snake Bayou.

o Deepening, widening and extmding the existing Federal
chamnel within Mississipi Sund south to the Oilf
Intraoastal Waterway (GIW) than wtward along the
GW alignment to the Pascagoula Ship Channel. -7et
dimesions of this channel segamnt would be an 18-foot
navigation depth by a 120-foot width.

o Construction and maintenance dredged material disposal
for this plan would be a coibination of upland, island
nourishment at Isle aux Berbes (Coffee Island) and open
water disposal within Mississippi Sound at depths
greater than 12 feet.

The net NED benefits for the tentatively selected plan total
$2,613,900 annually with a benefit/cost ratio of 2.2 to 1.

Mhe estimated first costs for construction of the tentatively
selected plan are:

FIRST OSTS
TENMTIVEH S PLAN

($1,000)

Federal Nntea

Bulkhead/Pier Replaceent $ 0 $23,918.7 $23,918.7

utility Pelocations 0 308.7 308.7

Lande, Diking, Site Prep. 0 901.4 901.4

Berthing Area Dredging 0 138.5 138.5

Chwwel Dredging $2,488.7 $ 276.5 $ 2,765.2

~AA t Wv~at~m36.0 4.0 40.0

a8totals $2,524.7 $25,S47.6 $28,072.5
BD129.3 1,269.7 1,39.0

..A 20. 3WA M-3

Totals $2,744.4 $2,706.6 $20,451.0
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PUBLIC MIETING
BAYOU LA BATRE, ALABAMA

*WIkA BIILITY STUDY'

A public meeting concerning the draft feasibility report and
environmental impact statement was conducted in Bayou La Satre,
Alabama at 7 P.M. on August 24, 1988. The meeting was attended
by 49 persons plus representatives of the Mobile District study
team. The purposes of the meeting were to present the results of
the study and to receive comments from all interested parties
concerning the project. The following is a summary of the
questions and statements made at the meeting and, where
appropriate, our responses.

a Several years so, the State of Alabama pledged a total of
$7.5 million toward channel imnrovements at Bayou La Batre.
This money represented one half the estimated cost. based
upon a Drivate enzineering study funded by interest alone the
bayou, of deepening the channel to 20 feet. This moneys to
be Raid by the Federal Government, was to come from a portion
of the state's share of royalties, leases, sales of land.
severence taxes, etc.. associated with oil and gas activity
within the coastal waters of Alabama. By (Federal) law,
these monies must go into a trust fund within the state and
only the interest is available for use. There was, however,
a proposed amendment for the Federal legislation that would
allow a one time use of $7.5 million for channel imnrovements
at Bayou La Batre. The proposed aMmendment did not pass and,
therefore. the money had to go into the trust fund.

* We are confused by the various costs shown in the report
pertainins to bulkhead renlacements. What will be the cost
of bulkhead reulacements at Bayou La Batre from the deepened
channel?

RESPONSE: The draft feasibility report contains both
financial and economic costs for bulkaead replacements. The
financial costs for bulkhead replacements contained those
existing bulkheads that are expected to be replaced due to
the effects of a deepened channel and those required for
property protection. These costs are estimated at $8.3
million (October 1988 Price Level) for the 18-foot channel
and represent the cost of bulkhead replacements for project
construction. The economic costs for bulkhead replacements,
used to test for economic feasibility of the project,
contained those financial costs plus an additional quantity
of bulkheads potentially replaced due to berthing area
deepening. These costs totaled $21.1 million for the 18-foot
channel. The rationale for including these additional
replacement costs for plan formulation purposes is that,
after the channel is deepened, certain individuals would
deepen berthing areas In order to utilise the deeper
channel. We have no way of knowing precisely who may deepen
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berthing ares or when these deepeniags my occur; therefore,
we nmde certain assumptions eoncerninS the locations of
potentially deepened berthing areas and the effects on )
existing bulkheads.

At what nro~osed channel depth do You begin to affect
existing bulkheads with the bayou?

RESPONSE: Existing bulkheads are affected at all channel
depths, 14 through 22 feet, investigated for the study. The
level of impact increases, however, with greater channel
depth.

* Would everybodv alons the channel have to have a new bulkhead
before the Corys of Engieers would dredge?

r RESPONSE: No. The Corps of Engineers will not specify which
rindividual bulkhead will require replacement. That will be

the responsibility of the non-Federal sponsor to determine
which bulkheads may fail due to channel deepening obstruct
the channel or cause damage to property or development. The
Corps of Engineers will require that the non-Federal sponsor
hold and save the Federal Government free from damages due to
bulkhead failure during project construction except through
negligence on the part of the Federal Government or its
contractors.

0 Would persons have a choice as to whether ther would replace
their bulkhead or not?

RESPONSE: Not necessarily. If a bulkhead will obviously
fail due to deepening and obstruct the channel, the owner
will have no choice but to replace the bulkhead. Again,
those determinations of which bulkheads will be replaced and
who will bear the cost will be the responsibility of the
non-Federal sponsor.

* We met with State Finance Director last week to discuss state
sponsorship and financial asistance for the project and the
develoument of a draft financing plan. The Stat2 Finance
Director ourrently has his staff working on the financing
plan for Bayou La Batre but. due to the special legislative
session, he does not exneit to be able to coaplete this plan
until after Septeaber 1988.

0 When would the non-Federal funds be reguired?

RESPONSE: Assuming suooessful implementation of the new
Washington level review procedure for this project,
expeditious authorisation and funding, and fulfillment of the
non-Federal sponsorship requirements, project construction
could begin within a late 1991 or early 1992 timeframe. The
non-Federal sponsor would perform or furnish lands,
easements, rights-of-way, bulkhead replacements and dredged )
material disposal areas during the first year of construction
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plus provide a cash contribution for the non-Federal share of
the construction, engineering and design of the general
navigation features of the project. This cash contribution
is currently estimated at a total of $504,600. Of this
amount, $359,600 would be required during Fiscal Year 1991
and the remaining $145,000 required during Fiscal Year 1992,
based upon the expected construction schedule and
expenditures for project construction.

e Does the Corgs have a Droblem with extending the date for
when a draft financinA plan could be furnished?

RESPONSE: No, although we would like to obtain one at the
earliest possible date. It is also important that the
non-Federal sponsor submit a plan that contains as much
certainty as possible in regard to amounts and sources of
non-Federal revenue for the project.

e The state wants to know what individuals alons the bayou as
well as the city maYvdo financially as Dart of the proJect.
What we might exnmot to see as Dart of a financing olan would
be financial particiRation on the Dart of individual owners,
the City of Bayou La Batre and the State Of Alabama.

" Is the existing upland disposal area "Charlie" adeauate for
the project?

RESPONSE: No. The quantities of construction and
maintenance dredged material required to be disposed in
upland sites for the 50-year life of the project necessitate
the acquisition of an additional upland disposal site. The
required size of this new area for an 18-foot deep channel is
107 acres.

" The issue of obtaining permits to replace bulkheads or to
build new bulkheads &long the bayou is of great concern to
us. What will we have to do?

RESPONSE: The permitting for those existing bulkheads to be
replaced and for those identified to be added for property
protection as part of project construction have been taken
care of as part of this report. You would go to the Corps of
Engineers and request a letter of permission to replace an
existing bulkhead or to build a new bulkhead in those
locations identified as part of this study. You would not
have to go through the permit application process or have
discussion with any other agencies relative to those
bulkheads required as part of project construction. Any
further development along the bayou, however, would still go
through the normal permitting process.
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" Does tke study address Dernitting for any other tMe of)
develooment other than bulkheads along the baro?

RESPONSE: Some potential future development is addressed in
this study, however, we do not know all of the details that
individuals might have concerning future development along
the bayou. Without those details, we could not include all
potential future development in this study relative to the
permitting issue.

" Today we had to have a diver go down and remove debris from
the wheel of our butterfish boat. At the Dresent. the method
we are using to preserve the butterfish catch onboard the
vessel is to Place the fish in ref igerated sea inside the
cargo hold. This entails filling the cargo hold with ice and
as You start catching the fish at the usuallZ very rapid
rate2 they are placed in the ref iterated sea water. It is
not uncommon for us to catch between 30.000 and 40,000 pounds
of butterfish per day. You have to ice then very ravidly by
floodint the carse hold containing the ice with sea-water
then place the fish in this solution. The reason this is
done this way Is because butterfish are easily damaged and in
order to preserve the catch and maintain the reauired market
quality bringing the best price. they must be preserved in
this way. To freeze them in the conventional way and stack
them would significantly lower the-guality. The boats we use
at the present tine are large converted shrimp trawlers and
because we fill the hold with sea water and catch. we are
sinking the boat 3 to 4 feet deeper than normal for this
vessel. Because of this. we are havinx trouble getting into
the bayou to unload. We are also having trouble getting our
bulk fuel bartes into the bayou.

* A petition to close the out in Coffee Island (Isle aux
Herbes) with dredged material was read into the record. The
reasons stated to close the out were:

- to iDroduce more feeding and nesting areas for
waterfowl.

- to stop erosion of the island.

- to retain nore freshwater within Portersville Bay to
help oYster iproduction.

- to retain the oyster shell from dredged material to
hoeli oyster spat.

- to Dprevent-mud and silt from filling Portersville Bar
throuth the out.
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0 1 do not want the oyster shells that I have 2ianted, off the
e&at end of Cotree Island II&1. aux lierbes) covered with
dzed material.

RESPONSE: This issue has been addressed in the Environmental
Impact Statement for the project.

0 Remaining comments were in support of the project stating the
future economic opportunities that a deepened channel would
afford for the

L A-15



PANI OFU T uM AMPT

Ney 11, 1188MONIA ALM AM 40

REPLY TO
ATTNTO OF:

Aoquiitin Branch

SMUBM: Drift WA, Bayou La Batre Navigation Project

Honorable 3. P. Nelson, Nayor
City of Bayou La Batre
33 South Wintxll AvenueBayou La Batre, Al~hbm 36529

Dear Mayor Nelson:

Enclosed are six (6) copies of a draft Local Cooperation Agreement for
the navigation project at Bayou La Batre, for you and the Councils review.

Staff from the Mobile District should contact you within the next few days
to set up a meeting to discuss and explain this agreement. In the initerim,
if you have any questions, please contact Mr. Joseph Givhan at 690-3295.

Sincerely,

L. E. Lewis, Jr.
Acting Qhief, Real Estate Division

Enclosures

cc: tlyan Engel
Attorney at Law

Suite 1106
Riverview Plaza Office Tower
Mbile, Alabama 36602
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10ML ODOPEPWTIO2

AGPEMH BLTWEE

THE :EPA1E W OF ' THE AFY

AND

THE CITY OF' BAYOU LA BATRE

EVK 03=9=ION OF 7HE NAVIGATION PJFC AT

BANOU IA BATRE, ALABANA

THIS AGREEMIT entered into this - day of ,

198 by and between the DEPARTMENT OF ME Ai1*Y (hereinafter referred to

as the "Government") acting by and through the Assistant Secretary of the

Army (Civil Works), represented by the District Engineer, U.S. Army Engineer

District, Mobile, Alabama and the CITY OF BAYOU LA BATRE (hereinafter

referred to as the "City"), acting by and through its Mayor,

WAITNESSE7S THAT:

WHEREAS, the authority for construction of the navigation project at

Bayou La Batre, Alabama (hereinafter called the "Project") not specifically

authorized by Congress is contained in Section 201 of the Flood Control Act

of 1965, (PL 89-298), as amended; and

WHEREAS, construction of the Project is described in a report entitled

, prepared by the

District Engineer, U. S. Army Engineer District, Mobile Alabama, dated

__ ,and approved by the Chief of Engineers, U. S. Army,

Washington# D. C., on _ ___ ___ and

(
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WHEREAS, the Water Resources Developmnt Act of 1986, Public Law 99-

662, specifies the cost-sharing requirements applicable to the Project; and

WHEREAS, the City has the authority and capability to furnish the

cooperation hereinafter set forth and is willing to participate in project

cost-sharing and financing in accordance with the term of this Agreement;

NOW, EREFORE, the parties agree as follows:

A1 .E T - TEM]TICNS

For purposes of this Agreement:

1. The term "general navigation features of the project" shall mean

the following project features assigned to cmmercial navigation: dredging

to a depth of 18 feet below mean low water a channel 1 0 feet wide beginning

in the turning basin in Bayou La Batre at station 30+00 and proceeding down

the Bayou to the mouth and station 130+00. From station 130+00 south along

the existing aligment of the Bayou La Batre ship channel, dredging to a

depth of 18 feet below mean low water a channel 120 feet wide to station

536+00, at the intersection with the Gulf Intercoastal Waterway. Then along

the Gulf Intercoastal Waterway alignment continuing the 18-foot by 120-foot

channel to the intersection with the Pascagoula Ship Channel at station

1185+45. Within the Bayou a channel would be dredged 14 feet below mean low

water and 75 feet wide beginning at station 30+00 and running north to

station -15+10. Additionally, from the confluenoe of Snake Bayou with Bayou

La Batre, which occurs at the Bayou La Batre turning basin, a channel would

be dredged up Snake Bayou 14 feet below mean low water and 50 feet wide fram )
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station 0+00 to station 5+33. From station 5+33 a channel would be extended

up Snake Bayou'at a depth of 12 feet below mean high water and 50 feet wide

to station 13+47.

2. The term "total cost of construction of general navigation

facilities assigned to commercial navigation" shall mean all costs incurred

by the City and the Government directly related to construction of the

general navigation features of project. Such costs shall include, but not

necessarily be limited to, actual construction costs, costs of preparation

of contract plans and specifications, costs of relocations not performed by

or on behalf of the local sponsor, costs of applicable engineering and

design, supervision and administration costs, and costs of contract dispute

settlements or awards, but shall not include the value of lands, easements,

rights-of-way, and dredged material disposal areas, relocations performed by

or on behalf of the local sponsor, non-Federal dredging of public or private

channels and berthing areas, aids to navigation, nor Government costa for

preauthorization studies.

3. The term "period of construction" shall mean the time from the

advertisement of the first construction contract to the time of acceptance

of the general navigation features of the project by the Contracting

Officer.

4. The term "Contracting Officer" shall mean the District Engineer,

U. S. Army Engineer District, Mobile, Alabama, or his designee.
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5. The term "highway = shall mean any highway, thoroughfare, roadway,

street, or other-public road or way.

ARTI. II - M(EIGATIOKS OF PAMIES

a. The Government, subject to and using funds provided by the City and

appropriated by the Congress, shall expeditiously construct the general

navigation features of the project, (including alterations or relocations of

highway and railroad bridges), applying those procedures usually followed or

applied in Federal projects, pursuant to Federal laws, regulations, and

policies. The City shall be afforded the opportunity to review and comment

on all contracts, including relevant plans and specifications, prior to the

issuance of invitations for bids. The City also shall be afforded the

opportunity to review and comment on all modifications and change orders

prior to the issuance to the contractor of a Notice to Proceed. The

Government will consider the views of the City, but award of the contracts

and performance of the work thereunder shall be exclusively within the

control of the Government.

b. The Government shall operate and maintain the general navigation

features of the project.

c. The City shall provide and maintain, at its own expense, all (
project facilities other than those for general navigation, including

dredged depths commensurate with those in related general navigation

features in berthing areas and local access channels serving the general

navigation features.
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d. As further specified in Article III hereof, the City shall provide

to the Goverrment all lands, easements, rights-of-way, including dredged

material disposal areas, and perform all relocations or alterations of

facilities other than utilities governed by paragraph e. below (except

relocations or alterations of highway and railroad bridges), determined by

the Government to be necessary for construction, operation, or maintenance

of the project.

e. As further specified in Article III hereof, the City shall perform

or assure performance of all utility relocations or alterations determined

by the Government to be necessary for construction, operation, or

maintenance of the project.

f. As further specified in Article VI hereof, the City shall provide,

during the period of construction, a cash contribution equal to the

following percentages of the total cost of construction of the general

navigation facilities assigned to camercial navigation:

1. 10 percent of the costs attributable to the portion of the

project which has a depth not in excess of 20 feet;

2. 25 percent of the costs attributable to the portion of the

project which has a depth in excess of 20 feet but not in excess of 45 feet;

and

3. 50 percent of the costs attributable to the portion of the

project which has a depth in excess of 45 feet.

g. As further specified in Article VI hereof, the City shall repay

with interest, over a period not to exceed 30 years following cumpletion of

the project or separable element thereof, an additional 0 to 10 percent of

the total cost of omnstruction of general navigation facilities assigned to

commercial navigation, depending on the value, as calcuiated under Article
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IV hereof, of items provided pursuant to paragraph d. of this Article. If

the credit allowed for such item is less than 10 percent of the total cost

and the percentage of the total cost represented by the value of such ites.

If the credit allowed is equal to or greater than 10 perent of said total

cost, the City shall riot be required to repay any additional percentage of

the total cost.

ARTICLE III - LAVS, FACnIrIz, AND ROCATION ASSIS'NE

a. Prior to the advertise~nt of any construction contract, the

City shall furnish to the Gmvernment all lands, easemnts, and rights-of-

way, including suitable borrow and dredged material disposal areas, as may

be determined by the Government to be necessary for construction, operation,

and maintenance of the general navigatim features, and shall furnish to the

Government evidence suporting the City's legal authority to grant rights-

of-entry to such lands.

b. The City shall provide or pay to the Government the full cost of

providing all retaining dikes, wastsweirs, xiliheads, and eabankmints,

including all monitoring features and stilling basins, determine by the

Government to be necessary for constrtion, operation, or maneance of

the gmnral navigation featuAres.
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c. Upon notification from the Government, the City shall accomplish

all necessary alterations and relocations of buildings, highways, railroads,

storm drains, and other facilities, structures, and inprovements.

d. Upon notification from the Government, the City shall perform or

assure performance of all necessary alterations and relocations of

pipelines, cables, and other utilitiec. Nothing herein shall be deemed to

affect the ability of the City to seek compensation from other non-Federal

entities for costs it incurs under this paragraph.

e. The City shall cmply with the applicable provisions of the Uniform

Relocations Assistance and Real Property Acquisition Policies Act of 1970,

Public Law 91-646, approved January 2, 1971, as amended, in acquiring lands,

easements, and rights-of-way for construction and subsequent operation and

maintenance of the Project, and inform all affected persons of applicable

benefits, policies, and procedures in connection with said Act.

AB la.E IV - VALUE OF LMM AM. FACILITIES

a. The value of the lands, easements, and rights-of-way to be credited

toward the additional 10 percent of total costs the City nust repay pursuant

to Article II.g. will be determined in accordance with the following

procedures:

1. If the lands, easements and rights-of-way are owned by the

City as of the date this Agreement is signed, the credit shall be the fair

market value of the interest at the time such interest is made available to

the Government for construction of the project. The fair market value shall

be determined by an appraisal to be obtained by the City which has been
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prepared by an independent and qualified appraiser who is acceptabe to both )

the City and the Government. The appraisal shall be reviewed and approved

by the Government.

2. If the lands, easements and rights-of-way are to be acquired

by the City after the date this Agreement is signed, the credit shall be the

fair market value o4. the interest at the time such interest is made

available to the Government for construction of the project. The fair

market value shall be determined as specified in subparagraph 1. above. If

the City pays an amount in excess of the appraised fair market value, it may

be entitled to a credit for this excess amount if the City has secured prior

written approval fran the Governent of its offer to purchase such interest.

3. If the City acquires more lands, easements or rights-of-may

than are necessary for project purposes, as determined by the Government,

then only the value of such portions of those acquisitions as are necessary

for project purposes shall be included in total project costs and credited

to the City's share.

4. Credit for lands, easements and rights-of-way in the case of

involuntary acquisitions which occur within a one-year period preceding the

date this Agreement is signed or which occur after the date this Agreement

is signed will be based on court awards, or on stipulated settlements that

have received prior Government approval.

5. For lands, easements, or rights-of-way acquired by the City

within a five-year period preceding the date this Agreement is signed, or

any time after this Agreement is signed, credits provided under this

paragraph will also include the actual incidental costs of acquiring the

interest, e.g.# closing and title costs. appraisal cost surve cayts,

attorney's fees, plat ns and Yapping costs, as well as the actual ats
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expended for any relocation assistance provided in accordance with the

obligations under this Agrement.

(. b. The costs of relocations or modifications of facilities (other than

utilities) which will be credited towards the additional 10 percent of total

costs the City must repay pursuant to Article II.g. will be that portion of

the actual costs incurred by the City as set forth below:

1. Highways: Only that portion of the cost as would be necessary

to construct substitute highways to the design standard that the State of

Alabama would use in constructing a new highway under similar conditions of

geography and traffic loads.

2. Facilities (Other than utilities): Actual relocation cost,

less depreciation, less salvage value, plus the cost of removal, less the

cost of betterments. With respect to betterments, new materials shall not

be used in any relocation or alteration if materials of value and usability

equal to those in the existing facility are available or can be obtained as

salvage from the existing facility or otherwise, unless the provision of new

material is more econcmical. If, despite the availability of used material,

new material is used, where the use of such new material represents an

additional cost, such cost shall not be credited to the City's share.

c. No credit shall be given for any costs relating to relocations or

alterations of utilities.

a. To provide for consistent and effective cczmnication between the

City and the Goverrment during the ter of construction, the City and the

Government *all qloint representatives to coordinate on scheduling, plans,
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ciicat , modifications, contract costs, and other matters relating to

sof the Project.

b. 7he rayresItatives apointed above shall metas essary uring

the term of project ccx ~truction and shall auke such etions as they

deem warrantad to the Contracting Officer.

c. The Contracting Officer shall consider the riw-mdations of the

representatives in all matters relating to the Project, but the Contracting

Officer, having ultimate responsibility for onstructic of the Project, has

aomplete discretion to accept, reject, or modify the rrdations of the

repr entatives.

ARIC VI - EIIUD OF PAYMU?

a. '&e City shall provide, over the term of construction, the

percentages of the total cost of construction of general navigation

facilities assigned to cmuercial navigation specified in Article II.f.

hereof. Such cost is presently estimated to be $5,046,000.00. In order to

neet its share, the City must provide a total cash contribution presently

estimated to be $504,600.00.

b. The City shall provide its resuired cash contribution in proportion

to the rate of Federal expenditures over the term of the construction period

in accordance with the follawing provisions:

1. 1lor purposes of budget planning, the Qrwerrnent shall notify

the City by of each year of the estimated funds that will be

required from the City to met its sharm of project costs for the

corresponding Goverimant f Iscal year.)
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2. Sixty (60) days prior to the award of the first construction

contract, the Government shall notify the City of its share of project

tcosts, including costs attributable to the project incurred prior to the

initiation of construction, for the first fiscal year of construction.

Within 30 days thereafter, the City shall (select one: provide the requisite

amount to the Government in cash by delivering a check payable to "FAO,

USAED, Mobileo to the Contracting Officer OR verify to the satisfaction of

the Government that it has deposited the requisite amount in an escrow

account acceptable to the Government, with interest accruing to the City, OR

present to the Goverment an irrevocable letter of credit acceptable to the

Government in an amount sufficient to meet its obligation].

3. For the second and subsequent fiscal years of project

construction, the Government shall, 60 days prior to the beginning of the

fiscal year, notify the City of its share of project costs for that fiscal

year. No later than 30 days prior to the beginning of the fiscal year, the

City shall make the necessary funds available to the Coverrment through the

funding mechanism specified above.

4. If at any time during the period of construction the

Government determines that additional funds will be needed from the City to

meet its initial share of project costs, the Government shall so notify the

City and the City, within 30 days from receipt of notice, shall make the

necessary funds available through the funding mechanism specified above.

c. The Goverrnent will draw on the [funds, OR escrow account, OR

letter of credit] provided by the City such sums as it deem necessary to

cover contractual and in-house fiscal obligations attributable to the

project as they are incurred, as well as project costs incurred by the

Government prior to the initiation of construction.
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d. Upon completion of the general navigation features of project and

resolution of all relevant contract claims and appeals, the Goverment shall

compute the total cost of construction of general navigation facilities

assigned to camercial navigation and tender to the City a final accounting

of its share of project costs. In the event the total contribution by the

City is less than its initial required share of project costs at the time of

the final accounting, the City shall, within 90 calendar days after receipt

of written notice, make a cash payment to the Goverment of whatever sum is

required to meet its minimum required share of project costs. In the event

the City has made cash contributions which result in the City's having

provided more than its initial required share of project costs, the

Governent shall credit the excess to the additional amount the City must

repay pursuant to Articles II.g. and II.h. of this Agreement.

e. The City shall repay the additional amount required pursuant to

Article II.g. of this Agreement, reduced by any excess cash contribution

made during the term of construction, in equal annual installments over a

period of not more thdn 30 years from the date the final accounting is

tendered by the Government. Such repayment shall include interest at a rate

determined by the Secretary of the Treasury, taking into consideration the

average market yields on outstanding marketable obligations of the United

States with remaining periods to maturity comparable to the repayment

period, during the month preceding the fiscal year in which costs for the

construction of the project are first incurred (or, in the case of

recalculation, the fiscal year in which the recalculation is made), plus a

premium of one-eighth of one percentage point for transaction costs. The

interest rate shall be recalculated by the Secretary of the Treasury at

five-year intervals. Nothing herein shall preclude the City from repaying
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this additional amot in full upon receipt of the final accounting. Should

this full repayment be made within 90 days from receipt of the final

accounting, there shall be no charges for interest or transaction costs.

A ITCL. VIT - DIS1a7I'F

Before any party to this Agreement may bring suit in any court

concerning an issue relating to this Agreement, such party nust first seek

in good faith to resolve the issue through negotiation or through other

forms of alternative non-binding dispute resolution mutually acceptable to

the parties.

ARTICLE VIII - OPERATION, MAINTEM . AND REHABTTATION

a. The City shall operate and maintain all portions of the project,

except for general navigation features and aids to navigation, in accordance

with regulations or directions prescribed by the Government.

b. The Government shall operate and maintain the general navigation

features of the project.

c. The City hereby gives the Government a right to enter, at

reasonable times and in a reasonable manner, upon land which it owns or

controls for access to the Project for the purpose of completing, operating,

repairing, and maintaining the Project. If an inspection shows that the

City for any reason is failing to fulfill its obligations under this

Agreement without receiving prior written approval from the Government, the

Government will send a written notice to the City. If the City persists in

such failure for 30 calendar days after receipt of the notice, then the
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Government shall have a right to enter, at reasonable times and in a

reasonable .men, upon lands the City ows or controls for access to the

Project for the purpose of carpleting, operating, repairing, or maintaining

those portions of the Project for which the City is responsible under this

Agreement. No completion, operation, repair, or maintenance by the

Government shall operate to relieve the City of responsibility to meet its

obligations as set forth in this Agreement, or to preclude the Government

from pursuing any other remedy at law or equity to assure faithful

performance pursuant to this Agrement.
A1rFIa 1E IX - pRASE OF a AIIS

The City shall hold and save the Government free from all damages

arising from the construction, operation, and maintenance of the Project,

except for damages due to the fault or negligenoe of the Government or its

contractors. This shall specifically include, but is not limited to, all

damages due to or arising from the complete or partial failure of any

bulkhead, retaining wall, pier or other structure located along the Bayou.

ARTUIC. X - M OF rnu

a. The Govermnt and the City shall keep books, records, documents,

and other evidence pertaining to costs and expenses incurred pursuant to

this Agremnwt to the extent and in such detail as will properly reflect

total project costs. The Gwerunut and the City dWoll maintain such books,

recordso doineets, and other evidenc for a minimum of three years after

completion of construction of the Project and resolution of all clais )
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arising therefrm, and shall make available at their offices at reasonable

times, such bool~s, records, docments, and other evidence for inspection and

(o audit by authorized representatives of the parties to this Agreement.

b. The City shall prepare maps of all lands, easements and rights-of-

way obtained by it for construction of the Project. Upon cczpletion of the

Project, the City shall provide the Goverment a copy of said maps.

A Ia.E XI - F EA AIED VI~l' LAWS

In acting under its rights and obligations hereunder, the City agrees

to comply with all applicable Federal and State laws and regulations,

including Section 601 of Title VI of the Civil Rights Act of 1964 (Public

Law 88-352) and Department of Defense Directive 5500.11 issued pursuant

thereto and published in Part 300 of Title 32, Code of Federal Regulations,

as well as Army Regulation 600-7, entitled "Nondiscrimination on the Basis

of Handicap in Programs and Activities Assisted or Conducted by the

Department of the Army."

ARTIaR XII - RLA~ITM rP OF PAIRITIE

The parties to this Agreement act in an independent capacity in the

performance of their respective functions under this Agreement, and neither

party is to be considered the officer, agent, or employee of the other.
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Awrl k.R. XIII - OFFICIA.S IN(1T TO BnWIT )

No member or delegate to the Congress, or resident coummissioner, shall

be admitted to any share or part of this Agreeunt, or to any benefit that

may arise therefrom.

AErI== XIV - OiWW AGPTAINST ODNTIDGMT FEE

The City warrants that no person or selling agency has been eaployed or

retained to solicit or secure this Agreement upon agreement or understanding

for a cuission, percentage, brokerage, or contingent fee, excepting bona

fide employees or bona fide established commercial or selling agencies

maintained by the City for the purpose of securing business. For breach or

violation of this warranty, the Government shall ha~ve the right to annul

this Agreement without liability, or, in its discretion, to add to the

Agreement or consideration, or otherwise recover, the full amount of such

commission, percentage, brokerage, or contingent fee.

A=rICL XV - TERMflATION OR &USPM ION

a. If at any time the City fails to make the payments required under

this Agreement, the Government shall terminate or suspend work on the

Project until the City is no longer in arrears, unless the

Government determines that continuation of work on the Project is in the

interest of the United State.s. Any delinquent payment shall be charged

interest at a rate, to be determined by the Secretary of the Treasury, equal

to 150 per cent=f of the average bond equivalent rate of the 13-week

A-32

-1__



Treasury bills auctioned immediately prior to the date on which such payment

become delinquent, or auctioned immediately prior to the beginning of each

additional 3-month period if the period of delinquency exceeds 3 months.

b. If the Government fails to receive annual appropriations in amounts

sufficient to meet expenditures for the then-current or upcoing fiscal

year, the Goverment shall so notify the City. After 60 days either party

may elect without penalty to terminate the Agreement or to suspend

performance thereunder, and the parties shall conclude their activities

relating to the project and proceed to a final accounting in accordance wit

Article VI.

ARTICLE XVI - NCrICES

a. All notices, requests, demands, and other communications required

or permitted to be given under this Agreement shall be deemed to have been

duly given if in writing and delivered personally, given by prepaid

telegram, or mailed by first-class (postage-prepaid), registered, or

certified mail, as follows:

If to the City:

City of Bayou La Batre

If to the Governent:

U. S. Army Corps of Engineers, Mobile District
P. 0. Box 2288

Mobile, Alabama 36628-0001

b. A party may diange the address to which such communications are to

be directed by giving written notice to the other in the manner provided in

this section.
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c. Any notice, request, damd, or other cmumication made pursuant

to this Article shall be desmad to have been received by the addressee at

such time as it is personally deliverde or on the third business day after

it is mailed, as the case may be.

ARTICLE XVII - 0IWI]DENTALITy

To the extent permitted by the law governing each party, the parties

agree to mintain the confidentiality of exchanged infornation when

requested to do so by the providing party.

IN WITNESS iEI , the parties hereto have executed this Agrement as

of the day and year first above written.

THE DEPA It OF THE AM THE CITY OF BAYOU IA BATEM

BY: BY:
LARR S. BC1INE MAYOR
Colonel, Corps of Engineers
District Engineer

DATE: DATE:
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CERTIFICATION OF AIflITY

I, ___ ,do hereby certify that I am the

Attorney of the CITY OF BAYOU LA BATRE; that the City of Bayou La Batre is a

legally constituted public body with full authority and legal capability to

perform the terms of the Agreement between the Department of the Army and

the City of Bayou La Batre in connection with the

Project and to pay damages, if necessary, in the event of the failure to

perform, in accordance with Section 221 of Public Law 91-611, and that the

Mayor who has executed this Agreement on behalf of the City of Bayou La

Batre, has acted within his statutory authority.

IN WITNESS WHEREOF, I have made and executed this certification this

day of .,________.

ATTORNEY
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City of Bayou La Batre
33 South Wintwl Ave., Bayou La Bam, AL 36509 (205) 433-1906/824-2171

.Se4J;0oW Capital of Alabama"
Mayo Coundl Members

J. F. 'Ji' Neson Tom Lamey

Slen Lyons
September 7, 1988 Tyler Peek

Leverne Simmons

Colonel Larry S. Bonine 
Robett West

District Engineer

Mobile District City Clerk
U. S. Army Corps of Engineers Imelda McClellan
P. 0. Box 2288
Mobile, Alabama 36628

Dear Colonel Bonine;

This letter is to express the interest and support of the City of
Bayou La Batre in the proposed channel deepening project. The channel
improvements described as part of the tentatively selected plan in the
draft Feasibility Report would be of significant economic benefit to the
City of Bayou La Batre, Mobile County and the State of Alabama.

Recognizing the requirement for non-Federal sponsorship of the
project, the City of Bayou La Batre is pursuing the possibility of the
State of Alabama serving as the non-Federal sponsor for the project.
We are also investigating alternative means of financing a portion of the
non-Federal share of project costs at the locate level to supplement any
financial assistance from the state. These alternatives included the
formation of a private nonprofit corporation, special assessments by the
city on improvements to property from the project, and the formation of a
port authority. The most promising alternative, however, is the
formation of a private, nonprofit corporation to enter into an agreement
with the City of Bayou La Batre to supplement potential state funding and
to finance certain aspects of the project. Such a corporation was formed
in 1987 to finance a $1.2 million wastewater outfall line for the city.

Officials of the City of Bayou La Batre and representatives from the
private sector have met with state officials on a number of occasions to
discuss non-Federal sponsorship of the project. Although no formal
commitment has been made by the state, these meetings have been
encouraging. The Governor's staff is presently reviewing documents
produced by the Feasibility Study to assess the potential for the state
to serve as the non-Federal sponsor or to otherwise participate
financially in the project.

The City of Bayou La Batre fully supports the proposed channel
improvement project and we will do what we can to provide, within our
capability, whatever assistance, be it financial and otherwise, which
may be required to achieve a successful completion.

Sincerely,

F. Nelson
yor
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APPENDIX B
ECONOMIC ANALYSIS
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ECONOMIC APPENDIX
BAYOU LA BATRE, ALABAMA FEASIBILITY STUDY

INTRODUCTION

The purpose of this economic analysis is to establish the levels of
national economic development benefit resulting from various modifications to
the existing navigation channel at Bayou La Batre, Alabama. The existence of
potential increases in the value of goods and services provided by channel
users was initially established in a R lnnalasance Renort. Survey
Investegation for Navigation Inrove ents at Bayou La Batie, U.S. Army Corps
of Engineers, Mobile District, February, 1985. The category end magnitude of
these economic outputs have been more thoroughly defined and described in the
following paragraphs.

The scope of this economic analysis includes an in-depth and detailed
evaluation of the commercial fishing vessel operations, the ship repair and
new vessel construction industry, and anticipated changes in seafood catch
and processing and associated types of vessels using the Bayou La Batre
channel. Data were collected through field interviews; formal meetings with
local fishing/shipbuilding interests; and from published sources documenting
vessel landings, operational characteristics and costs for vessels in Bayou
La Batre, and demand and supply of various seafood species. This analysis
includes a brief history of the study area; a description of the economic
base; a definition of the problems and opportunities for channel users; and
an evaluation of future benefits which may accrue with increased channel
depths and other associated navigational improvements.

GENERAL

History of the Study Area. This small predominantly Catholic town is replete
with generations of seafaring/fishing families who guardedly pass
occupational knowledge and folklore down to their next generation. Located
off Mississippi Sound in the extreme southwestern corner of Mobile County,
Bayou La Batre is well isolated from other population centers in coastal
Alabama. Indeed, historical records indic&ted such isolation was one of the
prime reasons for initial settlement around the bayou. In 1786, Joseph
Baussage petitioned the Spanish Governor of the Louisiana Holding for "a
piece of land situated on Bayou Batre .. .in order that he (and his wife and
children) my live thereon undisturbed, and conceal from the eyes of the
world his poverty and misery...". 1/ (The name Baussage has various modern
spellings, including Bosarge and Bosage.) The petition was granted and
Monsieur Baussage and his family established residency to fish and plant
corn. Baussage, additional colonists and their contemporary descendents were
not interested In pirating and amugling as was Jean Baptiste or Sieur de
Bienville, former governor of French Louisiana. When the latter retired from
the governorship of Louisiana, he settled in Bayou La Batre in 1713. He
built the battery of artillery for which the bayou is named, became a
mch-feared pirate and prospered from his olandestine ventures. Once coastal
Alabama was opened to British and Amerioan settlers; fishing, livestock and
later resort hotels became the important economic pursuits. At the turn of
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the 20th century, however, fishing and seafood processing were predominant,
with shipbuilding gaining importance from the time of World War I. 2/
(Shipbuilding has continued to grow, since the shipbuilder in Bayou La Batre
(BDi) usually continues to own a fishing fleet in order to keep abreast of
fishing technology firsthand.)

The commercial fishing fleet in Bayou La Batre is one of the most
colarful, celebrated fleets in the U.S. Religion and customs of the area
bring tourism from all over the U.S. each Spring to celebrate the beginning
of each fishing season in an event called, *The Blessing of the Fleet." Over
400 decorated vessels parade the bayou each Spring awaiting their turn for
the Archbishop of the Mobile/Birmingham Diocese to convey three (3) blessings
upon the mon and their vessel: safety at sea, good health, and a bountiful
harvest of seafood.

#%= . From the time of incorporation in 1955, the city has had a
relatively stable population. From a 1960 count of 2,572 persons, through
1970 with 2,664 to the 1980 decennial of 2,005 Individuals, the degree of
fluctuation has been minor, except for the late 1970's and early 1980's
during which population out-migration occurred because of a slump in the oil
exploration industry. Data sources for 1984 3/ indicated an increase in
population to 2,162. With a land area of 3.0 square miles, or 22,368 acres,
population density varies slightly also, averaging approximately one acre per
inhabitant of Bayou La Batre. Distribution is a more accurate measure than
density for showing settlement patterns. Not surprisingly, people have
clustered along the bayou proper, which reflects its importance in their
lives.

Table 1 portrays demographics of the population of Bayou La Batre in
relation to Mobile County and the State of Alabama. There are no drastic
differences between the three entities, except the fluctuations in the number
of persons from 1970-1984 at Bayou La Batre. Table 2 gives characteristics
about the housing available in the town. Owner-occupanoy housing is more
prevalent in the town than in the county or state, but the median value of
this housing in the town is, not surprisingly, less than that of the county
or state. Table 3 shows employment and income characteristics for the town,
again, in comparison to the county and state. Of the town's population, 35
percent are employed, which is lower than that percentage for the county or
state (31 percent are less than 18 years of age and 14 percent are 65 and
older equalling 45 percent in these two categories). Therefore, 20 percent
are either unemployed, work outside the city or are self-employed which may
not have been ascertained by the source solicitors. Based upon MDO field
data oombined with the 1987-1988 abDMa Dirmatorv o I M4n4- and
U mfaiu ., the employment in Bayou La Batre would seen to he higher than
that shown In the latter sources in Tables 1-3. For example, the ten (10)
largest wholesale seafood prooessors seasonally employ from 900 to 1200 (this
excludes employment in another 26 small retail seafood houses); and the
sixteen (16) shipbuilders employ 700 to 1 ,000 employees annually. These
figures exolude employment in the marine related industries along the bayou
(outrlgging, net mnking, trawl board manufaoturiag, diesel fuel sales, eta.),
self-employed crews of 50 vessels in the home-based oomrcial fishing
fleet, and the self- employed crews/owners of the crab and oyster boats.
Admittedly, the potential for double counting eployment Is high since a
shipyard worker may crew a shrimp trawler during the two major shrimping
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seasons, and my oyster and crab during these seasons additionally. A 4
private consultant for the city (Galbraith & Associates) indicates that there
are 4500 employed in seafood/shipbuilding industries in Bayou La Batre
annually. An apparel manufacturer located at Bayou La Batre employees 500
employees annually 1U/, which brings the total Jobs available to 5,000
annually.

TABLE 1
Population for Selected Years and Population Characteristics of
Bayou La Batre, Mobile County and the State of Alabama in 1980

Bayou !/ Mobile 5/ State /

Item

Population
1984 2,162 378,800 6/ 3,990,221
1980 2,005 364,980 3,893,888
1970 2,664 317,308 3,444,165
Percent Change 1970
to 1980 -24.7 15.0 13.1

Percent Black 9.6 31.56 25.6
Percent Spanish Origin 1.6 1.0 0.9
Percent Male 46.5 48.0 48.1

Median Age 29.1 27.8 29.2

Total Number of Families 517 94,386 1,038,881
% Married Couples 5/ 78.9 77.9 81.4
% Female Householder,

no husband present 5/ 16.6 18.6 15.5
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TABLE 2
Housing Characteristics of Bayou La Batre,

Mobile County and the State of Alabama, 1980 Z/

Item Eavru Cn Stara o

Total No. Households 712 123,298 1,341,856

Percent Change 1970
to 1980 -9.6 34.4 29.8

No. persons per
household 2.82 2.91 2.84

Total No. of Housing Units A/ 7111 131,301 2/ 1,450,011
No. Occupied Units 712 123,298 2/ 1,341,856
No. Owner Occupied
Units 502 81,377 2/ 941,219

Value Owner Occupied D/
No. less than $20,000 139 NA 161,588
No. Over $50,000 46 NA 181,701

Median Value $25,000 *37,500 2/ $33,900

NA = Not Available.

TABLE 3
Employment and Income Characteristics of Bayou La Batre,

Mobile County and the State of Alabama 1 /

Bayou Mobile 2. State of

Item LLjk Coun Alakam

1980 Population 2,005 364,980 12/ 3,893,888

Employment 1980
Total No employed 702 142,825 12/ 1,511,928
% of Population 35.0 39.1 1/ 38.8
% in Manufacturing 15.0 20.0 12/ 26.1
% in Vholesale/
Retail trades 30.0 22.0 J/ 19.2

Income
Per Capita in 1983 *5,527 $ 9,149 ,"/ $ 7,603
Median Family in 1979 $13,468 * 17,354 I&/ * 16,347 B)
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PROBLEMS AND OPPORTUNITIES

The problems and opportunities in the study area are all related to the
arine activities using the existing Bayou La Batre channel. Both the
problem an opportunities are associated with operational and production
inefficiencies for the ommercial fishing fleet, shipbuilding industry, and
other marine related industries. A more detailed discussion of the problems
and opportunities within the Bayou La Batre study area are contained in the
Main Report.

ANALYTICAL CONSTRAINTS

During field interviews, there incongruent opinions among the
channel users concerning problems asb,1dtea with use of the existing
channel; e.g. it was necessary to carefully screen damages which occurred
during vessel launch to determine if they were attributable to an inadequate
launch area (shipbuilder responsibility) or to the channel depth. It was
also an arduous process to ascertain operational patterns of the commercial
fishing fleet, since the entire fleet is never assembled at any one time
within the Bayou. Between fleet captains and seafood proceRsors, reliable
operational data were obtained about the entire fleet which would identify
its operational patterns and operational costs. Minimum operational needs
(underkeel clearances, probabilities of delays, etc.) had to be clearly
understood by all interested parties and correlated with overall operations
so that consistent reliable data were obtained. It was not uncommon to
interview a channel user twice in order to make sure the dta matched the
operations of the fishing vessel or shipbuilder. Accordingly, the data
herein accurately represents the operations of all industries on the Bayou
and forms a valid base from which to analyze benefits.

Data on vessel damage and delays by vessel name are kept by two
commercial operations within the Bayou. Other commercial firms only
maintained these data as an aggregate cost for the fleets on an annual basis.
No firms kept complete records of the exact time of damages, which would have
allowed correlation to available tides and depths.

EVALUATION METHODOLOGY

QGeneaj. All users along the channel were interviewed by MDO personnel. The
users' costs and revenues were discussed, described, analyzed and categorized
by industry. Descriptions of each industry are presented in the following
paragraphs. An analysis of operational characteristics, costs, and revenues
is also provided by industry and/or individual user (shipbuilder) where
necessary. The economic costs are categorized by industry for the Existing
Condition, Without-Project Conditions and With-Project Conditions. Benefits
attributed to various channel deepening plans are those costs which are
reduced or ellmnated when compared to Without-Project Conditions. A
sensitivity analysis was performed to address the effects of alternate future
condition scenarios of channel use under the Without-Project Condition.

(
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Chuang In Thoema. The basis for evaluating improvements to the existing
federal channel at Bayou La Batre is the charge in net income to users of the
channel. For the commercial fishing fleet, this is the cost savings to
harvest projected seafood landings. These savings are measured as the
reduced cost associated with shorter and fever delays, reduced damages, and
increased opportunities to labor. For shipbuilders, coat savings are
measured as reduced production inefficiencies attributable to increased depth
availability (both in magnitude and duration).

THE BAYOU LA BATRE SEhVOOD INDUSTRY--EXISTING CONDITIONS

General. Bayou La Batre has a history of continued growth in the seafood
Industry. Over time, seafood harvesting and processing have been the primary
source of employment and income to the area. Due to the overall efficiency
of the seafood operations at the port, Bayou La Batre products are marketed
throughout the world. According to the Alabama Sea Grant Advisory Service, a
total of 57 seafood processors operate in Bayou La Batre or along the
channel. Ten (10) major wholasale seafood processing plants in Bayou La
Batre employed from 900 to 1,200 full-time and/or seasonal employees in 1986

]A/. Seafood processing is the largest dollar volume and largest employment
industry in the study area. In most cases, the owner of the seafood
processing business is also the owner of a fleet of commercial fishing
vessels -- the ancillary business which would offer diversity and increased
annual incomes for the seafood processors. Also in most cases these seafood
businesses are the second or third generation owners who are passing the
technology to their children.

Magnitude of the Seafood Industry at Bayou La Batre. As shown in Table 4,
Bayou La Batre was 29th In the United States' ports in 1986 in landings and
7th in the nation in value of catch. It should be noted that, of the top ten
(10) ports in Table 4 which shows the largest quantity of fish landed, the
top seven (7) are predominately "pet food" ports which is reflected by their
relatively lower total landed value. Of the Gulf of Mexico ports, only two
ports (Brownsville-Port Isabel, TX and Arkansas Pass-Rockport, TX) exceeded
Bayou La Batre's total value of shrimp landings. Bayou La Batre is the
largest volume seafood port in Alabama. Approximately 85% of the total
quantity for the state of Alabama and 90% of Mobile County's total value of
landings occur at Bayou La Batre.

)
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TABLE 4
U.S. COMERCIAL LANDINS 15

( 6on" tm LADe am am AT Mae" "& i.P0 s-0

Port 1#8 it" los Fo rt 1984 it" Its#

-mqlllllmzHilil --- eleNg16--

Caftree LA ................ 679.2 673.6 16. w for N A10. 10. .Pascageela.-eas Owlec-Cheuvin. LA ...... 19.7 19.9 71.0

Paest, NS ................ 421.3 423.2 346.S Kodiak. At ................. 9.9 65.6 70.2
*pire-Venite. LA ....... 303. 224.1 317.6 Ir31asv1tle-Pert

Intercestal City, LA..:: 1) (1) 29.2 Isabel, TI ............... .1.0 49.6 69.3
Dola¢-Chewvin LA .......... 327.2 396.6 294.6 Aransas PAss-
LOS ANgeles. 1A ............ 23.0 150.3 10.4 Rockport, ;I ............. .1.1 43.0 60.3
Kodiak Al ................. 113.6 96.1 124.0 1"gtre-Ventce. LA .......... 41.6 34.3 47.1
I.e1ter. NA1..............179. 1 116.1 110.0 ::d:loeL:6tre. AL ......... 31.1 30.4 43.3
Ieeofert-Nerenesd e lo
City. C ................. .18.3 133.2 96.9 Leeville. LA ............. 23.6 23.5 40.0

Batch Neater- P.tersburs. AK ............. 24.9 (1) 38.1
Uealaska. At ............. 46.9 106.3 66.3 Sloucester. NA ............. 37.1 37.1 37.8

Petersebrg. AK ............. 54.1 (1) S.2 Dutch Harber-
New edford. NA ............ 99.1 90.6 61.6 Unalaska, AK ............. 20.3 21.3 37.1
Pat"% CaNerem. LA ................ 38.2 29.9 34.8

Judith. tI ............... 69.9 S6.6 12.1 Port Arthur. TX ............ (1) 29.9 34.8
1101. MS ................. 10.6 41.1 44.7 LOS Angeles. CA ............ 84.6 32.1 29.5

gelltghiu. MA ............. 34.0 36.6 41.9 elfigham, VA ............. 14.9 14.4 28.8
Recklead, NE ................ 42.9 16.6 43.2 Petit Judith. t ........... 27.1 2.0 .
aetchtkae. ........... (1) (1) 42.2 elcere. LA .............. 14. 12.7 28.4

Seattle. MA ............. 64.3 42.2 38.2 Key east, Fl............... 21. 23.3 .27.4
Astorie. 0 ................ 23.1 2S.S. 36.8 Freeport, TI ............... 19.1 17.2 26.7
Cape Noy- Seoofort-Norgoo

wi|dwodo. NJ .............. 34.1 30.3 36.6 City, NC ................. 21.6 22.7 24.7

Portlaod. NE............... 37.0 36.1 34.9 Lafitte-
lost*. NA ................. 20.2 19.6 31.4 Saretarti. LA ............ 24.1 29.0 24.1
Pert HNonaee. Osnard. Nieptoft Roads

and Ventura, CA .......... 9.4 19.9 31.0 Area. VA ................. 29.5 27.S 23.6
Ocean Cit1% NO ............. 24.4 24.S 29.1 Portland. NE ............... 14.5 17.2 22.4
WNnchese*Stwugy Seattle. WA ................ 16.3 18.7 21.8
Point, C................ 28.1 22.7 27.2 Silke. AK .................. 26.8 (1) 21.8

Arases PaSS. Galveston. TX .............. 20.1 13.4 20.9
Rockport, TX ............. 25.2 24.2 27.1 Cape Na;.

Newport, OR ................ 2S.7 29.4 26.7 Wildwod. NJ ............. 21.4 18.1 20.9
San Francisco Area. CA ..... 22.4 31.0 23.9 Ketchtkan. AK .............. (1) (1) 20.6
$eou La atre. AL ......... 18.2 21.0 23.8 Pascagoula-Ross
Brownsville- Point. N ................ 2S.0 18.4 20.4

Port Isabel, TX .......... 23.0 22.9 2S.S Boston. NA ................. . 1 .Z 12.1 19.1

Sitks. AK .................. 39.8 (1) 23.2 Astoria. OR ................ 9.2 9.3 16.4
Golden Meadow- Cape Canaveral. FL ......... 26.2 21.2 13.9

Leeville. LA ............. 16.2 15.2 25.1 Siloxi, NS ................. 20.7 13.4 13.2
":npten Roads Area, VA ..... 33.3 24.4 24.8 Newport. OR ................ 9.5 12.8 13.5
Coos lap. Son Secour-Guif

Charleston. OR_ .......... 20.1 21.6 24.3 Shores. AL ............... 11.S 10.2 13.5
Westport. WA ............... . 1 .0 12.8 22.9 MOntauk, NY ................ 9.7 8.9 12.8
Atlantic Ctty. NJ .......... 28.8 21.9 22.0 Newportft ................. (1) 13.7 12.8
Cresent City. CA ........... . S.9 19.8 20.9 Atlantic City. NJ .......... 14.4 11.9 1Z.7
Eureka, CA ................. 22.S 26.S 19.4 Oelacroix-
DeIcambre. LA .............. 8.6 7.7 18.7 Yscloskey. LA ............ 10.8 10.6 12.3
|ivaco-Chinook. WA ......... 10.6 7.0 18.3 Apalachicola. FL ........... 13.2 12.4 12.4

FOrt Iragg, CA ............. 12.7 16.0 17.6 Ocean City, M0 ............. 11.0 11.1 12.3
Norgen Clit* Wanchese-Stumpy

Berwick, LA .............. (1) 7.7 17.4 Point, NC ................ 10.8 13.3 12.3
LWfitte- Grand Isle. LA ............. 11.0 12.4 11.9

arataria. LA ............ 12.1 20.6 16.8 Coos ay-
Mo.terey, CA ............... 30.3 18.2 16.4 Charleston. OR ........... 6.4 10.4 11.9

Pelscreis. Fort yers. FL. ............. 13.9 13.4 11.1
Veclotkoy. LA ............ I..0.6 l1.0 16. estport, VA ............... 6.6 9.8 11.3

Ke, Meet. FL ................. 17. 11.3 15.4 Intercoastl City, LA. (1) (1) 11.3
91.oe. VA ................. 12. 16.7 14.3 Slain.. WA ................. 6.9 12.3 11.1
orand Isle, LA ............. 9.2 11.1 14.0 San Francisco
Chincoteague, VA ........... 9.3 12.2 13.9 Are, CA ................. .2 12.S 11.1
Seanta B ers. CA ........... 10.1 10.7 13. 7 Crese C C70 8.1 10.6

Ill net a.llaele, seer4 Acantlty ws, 54.1 I n a, n s e in LOS Angeles, California in 1900. andvalet 5132.9 millie. ti 1961 at Kodiak, Alaska.

NGOTI:--*ta for See Ports are eatleated. To evod disclosure of private enterprise. Reedville. Va. Is
net fecleded.
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Based upon data from 1980-1986 in Table 5, the most valuable product
landed at the Bayou was shrimp. During 1986, 14,500,000 pounds of shrimp
were landed at the Bayou with an ex-vessel value of $36,700,000 ($2.53
average price per pound). In addition to the volume of shrimp being
offloaded into the port by vessel, large amounts of seafood reach the port by
truck. In 1986, over 28 million pounds of shrimp were transported by truck
to Bayou La Batre for processing and wholesale distribution based upon
information received from the National Marine Fisheries Service (NWS)
representative at Bayou La Batre. According to local interests, some of the
shrimp are from foreign countries and are imported mainly through Miami, FL
and New Orleans, LA. Some of the processors purchase domestic shrimp at
other Gulf of Mexico and South Atlantic ports; also a small number of the
Gulf boats based at Bayou La Batre offloaded their catch at other ports
during the shrimping season and trucked their catch back to Bayou La Batre.
From all these sources, 28 million pounds of additional shrimp were truck to
Bayou La Batre by mainly wholesale processors who have control over the
product during the entire catch, manufacture, and market sequence up to
the'time the product reaches the retail level of sale. In summary,
approximately 42 ,500 ,000 pounds of shrimp was processed at Bayou La Batre
during 1986. Applying the ex-vessel price per pound reported for Bayou La
Batre to this quantity of shrimp yields a total value of $107,500,000.

TABLE 5
Shrimp vs Total Fisheries Landed At Bayou La Batre

1980-1986

Shrimp (Heads On) 16/ 1980 1981 1982 198 198. 198 19

Catch (Millions of lbs) 10.0 12.1 7.8 3.6 6.2 8.1 11.6
Value (Millions of *) 2.7 6.4 6.8 2.5 3.5 6.4 6.6
Avg $ per pound 0.27 0.53 0.87 0.69 0.56 0.79 0.57

Total Fisheries 1/

Catch (Millions of lbs) 19.9 25.1 17.8 13.6 18.2 21.1 25.6
Value (Millions of $) 23.7 31.4 33.8 28.5 31.5 30.4 43.3
Avg $ per pound 1.19 1.25 1.90 2.10 1.73 1.44 1.69
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According to the NHFS representative at Bayou La Batre, total earnings by
specific product for all major processing houses at the Bayou in 1986 were as
follows: TABLE 5A

Seafood Earnings - Bayou La atre - 1986

Product pund VA .

Processed shrimp
(heads off) 26,565,000 L/ $108,415,000

Oysters (8.75 lbs

per gal.) 1,575,000 4,700,000

Picked Crab Meat 1,205,000 7,285,000

Misc.(Fish, Crabs, etc.) 737,000 2,318,000

Totals 30,082,000 b/ $122,718,000

a/ The conversion to heads on is 26,565,000 x 1.6 = 42,504,000 pounds.

b/ This figure will not match the data in Table 5 for 1986; these figures
are the weight and value of seafood processed from supplies which have
been trucked into and landed at the Bayou.

Habitat and Mitration of Shrimp. The shrimp resource in the Gulf of Mexico
consists of three species: brown shrimp (EgAnA aatAus Ives), white shrimp
(UenaQeu kifrnA Linnaeus), and the pink shrimp (Egnas= duoraru
Burkenroad). Areas of the Gulf where the adult shrimp of each species can be
found depends primarily upon the type of bottom sediment. See Figure 1. The
area from the Texas-Mexico border to just west of the Texas-Louisiana border
consists of mainly sand and finer grain sediments and is inhabited by brown
and white shrimp. The second area which extends east to Pascagoula Bay,
Mississippi is mainly a complex of fine grain sediments, or mud, caused from
deposition by the Mississippi River and is inhabited by brown and white
shrimp. The third area begins with sand and shell in Alabama, and gradually
becomes laden with coral at the southern Florida coast and is inhabited by
pink shrimp.I/

Brown shrimp spawn in the Gulf of Mexico from November to April, at
which time the larvae migrate to an estuary, such as Mobile Bay and
Mississippi Sound. As they grow and mature into adult ;, they migrate back
offshore from May to August. Peak months for largest catch are June and
July. White shrimp spawn in the Gulf of Mexico from March to October. The
larvae then migrate to the estuary between the months of May and October.
The white adult shrimp subsequently migrate offshore between June and
November. Peak months for largest catch are September and October. (Pink
shrimp are not a readily available resource for the Bayou La Batre shrimper
since the major pink shrimp grounds are off the tip of Florida and the
Yucatan in the Gulf of Mexico.)
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Generally, Mobile Bay is open to shriping all year except from mid-
April to mid-4ky of each year. The Gulf of Mexico is open to shrimping year-
round. The brown shrimp season normally in during the summer months and the
white shrimp season is in the fall of the year. The peak months are
generally May through December for shrimping and all year long for fishing.

Annual Yield of Shrim. Based upon historical catches of shrimp in the Gulf
of Mexico over the last 26 years (Figure 2)12/, the annual catch trend has
been increasing 1.99 peroent annually. (Using the period 1976-1986 the growth
trend drops to 1.91% per year.) Based upon the maxim.u probable catch (HPC)
projections by the Gulf of Mexico (GO) Fisheries Hanagement Council, 345.6
million pounds of shrimp (heads on) are available for harvest annually in the
GON (the annual biomass is unknown).PA/ This figure includes recreational
(7.14%), bait (1.8%) and discard (3.7%) shrimp, or, 12.9 percent of the total
available shrimp; therefore, the MPC available to the commercial fleet for
harvest is 301.7 million pounds annually. As shown in Figure 2, 304.0
million pounds of shrimp were harvested by the commercial fleet from the Gulf
of Mexico in 1986.

Other Fisheries. Generally, vessels engaged in harvesting oyster, crab, and
other types of commercially sold fish do not require channel depths greater
than 10 feet. Slightly less than 12 percent of the value of all landings at
Bayou La Batre are for catch other than shrimp. Accordingly, the vessels
engaged in the aforementioned fisheries are not a part of this analysis. Two
exceptions to this statement are the butterfish and surimi industry which are
discussed later.

Fleet Shrimning Patterns.

Figure 3 displays shrimp catches by area by month for 1986 for the
entire Bayou La atre fleet. These data were supplied by the KWFS office at
Galveston, Texas based upon a grid system which differentiates inland waters
from the open Gulf. The data are separated into those catches east, due
south and west of the Bayou La Batre channel and are based upon the reporting
of the total 1986 landings for the Bayou.&I/ These data indicate that 66
percent of the catch was from open Gulf waters and 34 percent was from
inland/bay waters.

It should be noted that there is a smaller catch during January through
April for the fleet in Figure 3. The effort to catch ratio is dramatically
increased during these months due to fewer shrimp being available and the
shrimp are caught in deeper waters.

Reaggregation of these same data shown in Figure 3 indicates that 29
percent were caught in waters due south of Bayou La Batre which included the
area in the Gulf from Mobile Bay to the west end of Chandelier Island off
Louisiana. These data also showed that the reminder of the catches were
proportioned to the western Florida Coast (5 percent) and to Mississippi and
Louisiana waters (6 percent). (Landings from Texas waters amounted to 1.5
percent, and were caught just inside the Texas border).

Based upon Figure 2 which shows the most fertile shri grounds and
Figure 3 Which shows the catch by arm by moth, the movement of the Bayou La
Satre fleet Is quite evident. From Jamary through May, the bay boats are
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virtually idle, and the gulf boats are divided between offshore Florida but
minly offshore Louisiana until 15 May when the Louisiana brown season opens
in inland waters. This attracts the majority of the Bayou gulf boats. By
June, the brown shrimp season opens in the inland waters of Alabama and
Mississippi which brings some of the gulf boats back to local waters, and it
activates the bay fleet. During July through September, the distinction of a
bay and gulf boat fades as both shrimp in both types of waters (bay/sound
versus open waters). By October the white shrimp season opens along the
entire Gulf Coast, and the gulf boats shrimp more along the Mississippi and
Louisiana coasts October through December. While the white shrimp season is
waning to a close in ialand waters by mid-January, the bay boats are idled.

The Bayou La Batre gulf vessel rarely shrimps further than 8 hours in
distance from home so that the vessel can return to the Bayou seafood
processing houses to sell their catch and for crew rest. Prices paid in the
Bayou are almost always higher than Louisiana prices. Higher prices are paid
by Bayou seafood processors for two reasons: a) the owner must pay for
trucking the catch back to thi Bayou if landed in Louisiana which is a
reduction in price to crew/captain; and, b) prices decrease in Louisiana
when the inland waters of Louisiana open and the supply of shrimp is
increased dramatically.

Vassal Tries and Osaratine Costa.

Based upon field data developed by District staff and by research
consultants Z/ under contract to Mobile District, the larger shrimp vessels
(loaded drafts 11-16 feet) make an average of 18 shrimping trips annually
which are an average of 14 days each. Their average catch, gross revenues
and average operating expenses are shown in Table 6. These figures are based
on the operating expenses of a 12-foot loaded draft vessel, or, the most
prevalent size vessel in the fleet.2 ./
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TABLE 6
Average Annual Revenue and Coats Associated with Operating

a Lau~ar Mhrtmpn Vessel Out of Baou La Satre
Juy 1987 Prices

135,000 pounds of Shrimp 0 $2.53 per pound (18 trips) $341.95

Effort Expenae a/ 82,189
Catch Expense

Crew Share (crew of 3; 26.6% of catch) 86,184
Captain's Share (125) 38,880
Other Catch Expense b/
Total Variable Coats $210,046

i ~J f Q/ 1,965

Return to ansage-nt (105 of Variable Costs)
Total Coats $273,016

&/ Includes fuel, ice, engine repair and maintenance, general boat
repair, gear repair and purchase, and marine hardware and supplies

k/ Includes groceries and other catch expense.

g/ Includes normal hull repair, Interest, insurance, depreciation and
other fixed costs.
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]Vdusk. The following paragraphs desoribe the Bayou La Batre fleet's physical
and operational characteristics.

Ajtpp pf' Veanu~l:

Seafood processors and dealers at Bayou La Batre are supplied by vessels
based at the port and by a number of transient shriuping vessels. Aocording
to data obtained in the 1986-1987 field survey, the resident vessels number
504 while the transient vessels number 100 or 604 vessels in total. Based on
a tabulation of data submitted by local interests, the Bayou La Batre
resident/permanent fleet was distributed as shown in Table 7.

TABLE 7
Distribution of Bayou La Batre Resident Shrimp Fleet

by Loaded Draft s/
July, 1986

_Lga&d Draft No ofTaaaa

2t031 186
4' -7t 50
8'-10' 135
111-1l' 132
151-161 1

Total 504

L/ Vessel lengths range from 25 to 100 feet; beams r&nge from 10-
28 feet.

The total fleet (resident and transient) can be divided Into two classes
which are determined by operational patterns and not necessarily by loaded
draft: gulf boats and bay boats. Gulf boats make average 14-day trips, and
bay boats make 4-day trips. Based on interview data the Bayou La Batre fleet
is a 50/50 split between bay and gulf boats, and the transient fleet is all
gulf boats. Therefore, the total Bayou La Batre gulf fleet was determined as
352 boats. The total bay fleet was determined to be 252 boats.

Vasals tarunuirtln a Dtara, channl.

Vessels with fully loaded drafts of 10 feet or less can operate on the
waterway with few difficulties and have been excluded from further analysis.
Vessels having loaded drafts exceeding 10 feet can be expec'ed to experience
delays or damages due to insufficient channel depth during some time of the
year. Based on field data supplied by seafood operators, there are
approximtely 142 vessels in this category which is comprised of 133
homebased vessels and 9 transient vessels. All of these vessels are gulf
boats. The distribution of these shrimp vessels by loaded draft in shown in
Table 8.
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TABLE 8
Distribution of Total Shrimp Fleet Serving Bayou La Batre

By Loaded Drafts koceeding 10 Feet
(July, 1986)

Loaded No of

DratWw
111 214
12' 101
13' 14
114' 12 a/
16' 1

Total 142

a/ 9 of these vessels are from the transient fleet which operate more
out of Bayou La Batre than out of their home port.

h/ This vessel cannot fully load at the Bayou; high tides are not
available to support this draft.

y*eOMlA D.314,,.

Almost all of the vessels operating out of the Bayou are constructed
with steel hulls and have the following items which are located at or near
the bottom of the vessel:

a. TrandAucer - located 6 inches from the outside bottom of the port
side, is a device used for determining water depth and fish
finding;

b. "Lister" Coolers - located 8 inches from the outside bottom on the
starboard side, is a brand name for two small engines for battery
charging and for auxiliary pumps (heat exchange) which are vented
to the deck;

c. Kwtine (keel) Cooler - located 8 inches from the outside bottom
on the starboard side, is a system of elongated pipes which
circulate fresh water against the hull of the vessel for cooling the
wain drive of the engine;

d. Freon (keel) Cooler - located 8 inches from the outside bottom on
the port side, Is a system of elongated pipes which circulate
fresh water against the hull of the vessel to cool the drive of
the separate engine(s) for refrigeration system;

(
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e. c - loated 0.5 to 1.0 inches from the inside bottom, is
the sea water intake and pump system for water cooling systems of
the main engine and refrigeration engine a pump which provides
for deck wash down, salt-water intake for condensing unit of
refrigeration system, pump for crew bathing, *to. The opening to
the sea chest is a small screened hole in the hull which must be
kept clear from the channel bottom to avoid intake of sediment and
other potentially clogging matter;

f. Rol hock - located outside on both sides of the vessel from
mid-bow to mid-ship, is a fin-like steel attachment which resists
water when the vessel is exposed to side seas and lessens the roll
of the vessel; the bottom of the roll chock protrudes 14 to 16
Inches at 45 angels to the keel;

s. "Sa -Nav" vatm - located on the keel and protruding 3 inches
below the keel, is a satellite navigation system which requires a
speed log under the hull;

h. Kort Nozzle - a steel band around the propeller which is flush
with the bottom of the hull, provides the engine with more thrust
for pulling nets and more speed, but less maneuverability;

i. Prom ar - located at the stern and flush with the vessel Keel,
is a system of blades which propel the vessel;

J. Shaft - located inside the center of the vessel, is a rotating
rod which connects to the engine and the center of the propeller;
and

k. Rudder - located at the stern of the vessel and below the
propeller and flush with the bottom of the keel, is a vertical
blade which changes the vessel's direction.

The keel coolers (engine and freon) can be of two types -- those
fabricated by the shipyard, as an Integral port of the hull but extending
below the hull, or simply a system of steel pipes separate from but attached
to the hull and located outside the vessel. The latter are more susceptible
to damage. The bigger the vessel, the more systems (keel coolers) that are
needed to provide water, air and heat exchange to properly operate the
engines/systems of the vessel.

Susceptibility to damaga for the items mentioned above depend on their
proximity to the keel and their sensitivity to intake of the fluff and mud
from the channel. This is of particular concern in the case of the intake
opening to the sea chest.

INEFICIENCIES BEING EXPERIENCED BY THE EXISTING COMMERCIAL FLEET.

Ttdm1 CnndIttnm ard VaRaMI OrArtMln Diffiultia.

Tides at the Bayou are diurnal, which means that vessels with drafts
requiring water surfaces above HLW have one (1) opportunity per day to catch
high tide and safely exit or enter the channel.
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This constraint inhibits vessel operations throughout the year. Peak
brown shrimping season occurs during June and July; the peak white shrimp
season occurs during September and October; and the season for the harvest of
finned fish is all year, as is shipbuilding. Vessels are delayed, damaged,
or both damaged and delayed, on both exit and entry to the Bayou channel.

Tidal data (which includes not only astronomical tide, but also the
effect of wind conditions on these tides) were examined for 40 years of
record at Pascagoula Harbor, Mississippi, Mobile Harbor, Alabama and for 12

years of record at Biloxi, Mississippi. Of these gage records, the one at
Biloxi, Mississippi appeared most representative of conditions experienced at
Bayou La Batre (where there is no gage record). The gage at Biloxi is
located on the old Mississippi Highway 90 bridge inside the area of
Mississippi Sound. This gage was chosen as a better indicator of tidal
conditions (as effected by winds) at Bayou La Batre since it is such less
effected by significant levels of riverine flooding.

A frequency analysis of the Biloxi gage data was made and is presented
in Table 8A. The table shows data for the percent of gage time tides
equalled or exceeded selected heights above Mean Low Water (MLW) (1-foot,
2-foot, and 3-foot). The existing channel at Bayou La Batre is maintained to
a depth of 12-feet below HLW, therefore a tide equalling or exceeding 2-feet
above .LW provides an available navigation depth of 14 feet. The frequency
data is shown for the entire 12 years of record and is also shown compared to
data computed for the year 1986 (portrayed as typical by local channel
users). Inspection of Table 8A reveals some seasonality to the availability
of tide heights above MLW, and seems to generally indicate the 1986 data
shows higher tides than the average tides for the 12-year period. Although
the season from about December through April shows as providing a lower
frequency of tides over MLW, it should be pointed out that water surfaces of
this type occur every month throughout the year. This seasonality shown in
the data seems to substantiate the local channel users indications that
during the winter and early spring months sustained northerly winds suppress
normal astronomical tides (both high and low).

Using tidal data from the Biloxi gage for the year 1986 (taken as a
representative year) a graphic analysis of available depths at Bayou La Batre
was made and is presented in Figures 4-15 at the end of this Appendix. Shown
in these figures are a plot of actual (astronomical plus wind effects) tide
for each day of each month through one full year. Also shown plotted in
relation to the tidal heights are (from bottom to top): a line representing
the channel bottom (at -12 foot NDW or -12.5 foot NGVD); a line representing
NLW (at -0.5 NGVD); a line representing the tidal datum of zero NGVD; and
several other lines representing increments of 1, 2, and 3 feet above MLW (or
navigation depths of 13, 14, and 15 feet respectively).
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Inspection of the plots for each month reveal not only the high frequency
at which a vessel could encounter inadequate navigation depths (both leaving
or entering the Bayou), but also lengthy periods of consecutive days in which
tides never reach the require height for vessel operations. Looking at Figure
4 (the first plot for the month of January 1986) and the line representing a
l4 foot depth (or 2-foot above MLW), it is very obvious that vessels requiring
this height of tide would incur serious problems.

Undarkeel Clearances.

Information from shrimp vessel operators and consideration of wav-
conditions and vessel characteristics (squat, pitch, roll, and trim) indicate
that in addition to the loaded vessel drafts, one foot of depth is necessary
to avoid banging the channel bottom u, -mal operating conditions.
Ideally the operators of larger vessel; j.-vuvt loaded drafts and greater)
prefer an additional foot of safety clearance (although not all operators at
all times navigate under such a constraint). Combining these two requirements
yields a total 2-foot underkeel, which also satisfies a need of additional
depth over draft for maneuverability and avoidance of cloggi n~ter intakes
on the bottom of the hull.

Most of the larger vessels in the Bayou are steel hulls with kort nozzles
(circular steel plates around the propeller). These kort nozzles provide less
maneuverability in shallow depths than traditionally powered vessels, but
provide increased vessel speed and thrust for the same amount of fuel
consumption. With an additional 2-feet below the keel (and kort nozzle)
maneuverability Is relatively the same as a traditionally powered vessel.

Vessel operators and shipbuilders also indicated that underkeel
clearances of 2-feet are needed to avoid damaging systems which are located on
the bottom of the hull (as previously described), but most importantly to
avoid sucking silt or sand Into the sea chest intake and seriously damaging
the engines and refrigeration system.

The 2-foot of underkeel is desirable for all the reasons stated above and
is consistent with Corps Guidance as stated in EP 1105-2-45, dated 6 August
1984; but a minimum of 1-foot is absolutely necessary under normal seas to
avoid consistent vessel damage. With a 1-foot additional depth below the
loaded draft, damage can still occur to vessel systems under abnormally rough
conditions. Shown in Table 8B is a listing of the shrimp fleet by loaded
draft, required and desirable navigation depths (with underkeel clearances
considered).
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TABLE 8B
Shrimp Fleet Serving Bayou La Batre

By Loaded Draft and Required Navigation Depths
(those with loaded drafts over 10 feet)

Loaded No. of Navigation Depths
Draft Vessels D
(ft) (1-ft underkeel) (2-ft underkeel)

11 24 12 13
12 101 13 14
13 4 14 15
14 12 15 (16)'
16 1 (17)0 (18)0

* With the existing channel and available high tides, these depths are never
available at Bayou La Batre. The 16-foot loaded draft vessel cannot fully
load when operating in the Bayou.

Consideration was given to the development of a risk-cost curve for
vessel operations at the Bayou, which would attempt to show changes in income
and operating costs as underkeel clearance is decreased and risk of vessel
damage is increased. This type of analysis is performed to establish an
"acceptable operational" underkeel clearance where risk-cost and income are
balanced through light loading by vessel operators.

However, this curve could not be developed for vessels operating out of
the Bayou for two reasons: (1) the vessel operators fully load (on exit and
entry) and (2) no data exists on each vessel in the Bayou which would show
correlations between the actual hours of delay, damage, and the date and time
navigations are attempted. Without the date and time of incidents of damage,
the exact tidal conditions, and therefore available underkeel clearances, can
not be established.

Categories of Inefficiencies (Costs). Operational inefficiencies being
experienced at Bayou La Batre are resulting in draft related costs in four
categories: vessel delays, vessel damages, increased labor costs (opportunity
cost of labor), and increased travel time.

a. Vessel D..

Field data indicated that the gulf vessel is equally weighted on exit and
entry (fuel and water are decreased and catch is equally increased). Loaded
drafts upon exit or entry, therefore, are essentially the same when the vessel
captain is weighing the risk of navigating the channel on less than high tide.
When trips occur during peak shrimping season, the monetary incentive to exit
the Bayou hurriedly often overrides the known risk of damages to the vessel.
The reverse would be true with the vessel loaded with shrimp upon returning to
the Bayou. As can be seen from the daily tides in Figures 4-15, peak
shrimplng seasons have numerous occasions with consecutive days when tides are
not available to safely navigate the channel. To catch a high tide with water
sufficiently above MLW requires a timed return to port or a delay in leaving
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(both are a delay). The ability to time returns is also imaoted by the fec
that the length of time to fill the vessel with catch is different on every
trip for every type vessel (i.e. there Is no standard trip duration for any

(one selected vessel).

Field data also indicated that all shrimping vessels with loaded drafts
of 11 feet or over incurred about 120 hours of delays annually and these
delays were more frequent during the November through February time frame
because of the more frequent number of occurrences with 2 or more oonsecutiv
days of depressed high tides. Each vessel makes an average of 6.5 trips
during the vSnter months. .he largest vessels (14-16 foot loaded draft)
incurred delays of about 18.5 hours for each trip during these periods of
9onsecutive days without tides high enough to navigate the channel safely.
Since the tidal change is usually equally distributed over 12 hours, these
tidal changes can be directly related to delays based on the draft of the
vessels. For example, the 14 foot loaded draft vessels incurred an average 4
18 hours delay each fishing trip (either exit or entry but not necessarily
both) based on the absence of high tides. Therefore, a 13-foot draft vessel
incurred 75 percent of the 18-hour delay, a 12-foot draft vessel incurred 50
percent of the 18-hour delay, etc. The economic costs of these delays were
determined from the total variable operating costs per hour for the vessels,
excluding the crew and captain's share. Based on the cost shown in Table 6,
the variable costs are $84,982. As stated previously, the vessels make 18
trips per year lasting 14 days each. Based on multiplying the vessel trips

per year (18) by the trip duration (14 days), the yearly activity level per
vessel would be 6,048 hours. The delay costs of $14.05 per hour is derived t

dividing the yearly variable costs (484,982) by the number of activity hours
per year (6,048). The computations of delays for each vessel draft are showr,
in Table 9.
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TAJLI 9
Vessel DelW costs

October, 1986 Prices

Ko . of Hour Den No . of Total Hour Dela Costs Total Delay

bMMt lanala koL.Zdam 2kla / ..h~uz 2awNow Cots

11 24 4.5 6.5 702 $14.05 $ 9,863

12 101 9.0 6.5 5,909 14.05 83,014

13 4 13.5 6.5 351 14.05 4,932

14 12 18.0 6.5 1 ,4l 14.05 19,726

16 b/ 1 18.0 6.5 117 14.05 1.644

Total $119,179

a/ Throughout the year, but mainly during winter months.

b/ The 16 foot draft vessel was added to this data in February, 1987 (no data
available on its operating costs, since it in a freezer processor); therefore, the
data in Table 8 was used as a proxy.

b. VeAse aMULae CoSat.

Although damages occur throughout the year, occurrences of consecutive
days without appropriate depth are more frequent during winter months due to
astronomically normally lower low tides and sustained northerly winds which
suppress both high and low tides. The occurrence of damages and delays to the
vessel fleet is spread throughout the year, but are more intense during peak
shrimping season. This is due to more frequent use of the channel and
competition between vessels to maximize fishing time. It should be noted that
the damages discussed below are in addition to the delays previously
described. Damaging a vessel (especially when a propeller or shaft is
involved) also results in delays. When a vessel operator has timed the return
to port, but misinterprets the available depth, damages and delay both occur.
The vessel was delayed by a slower timed arrival at port; and due to
±patience or misinterpretation of available depth and wave effents, incurs
damage also.

B- :ed upon information obtained from vesz< operai.c P " r

'irrer 7essels sustai.ned dairage ,' , .afts . :ilrr. -udrerc. J 1
'mirer cf the aforementioned 7ystems 4t/near ' bo'.:c cf -he ve..eI I .-e

~ '-: tee Bayou La Batre channel. Cf these ., -essei [', ec cazapeF
iveraging t4.800 each. Cne 4) 1J foot draf '.'_aei rn'r ,C.OCC
:amaes to its main propeller rudder and exte-rive camages to its h N. 7-

of the 14-foot vessels also incurred consistent, monthly damages. The
-emaining 31 vessels incurred damages averaging abcut $2,600 ?!'ch. Total
-Ppair costs in 1986 were $420,300, which are displayed in Table 10.
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TABL3 10
Damages to Shrip Vessels in 1986 by Vessel Draft

October, 1986 Prices

Number of Average Damsges Total
..Draft(e T Par Vessel RIM

11 19 $ 2,405 4 15,700

12 66 4,771 314,900

13 2 1,000 2,000

14 9 3,300 29,700

14 2 7,200 a/ 14,400

14 1 10,000 a/ 10,000

16 --1 3,600 a/ -.60

Totals 100 $420,300

e/ Includes diver costs.

The likelihood of simultaneous damages and delays for a 12-foot loaded
draft vessel (the prevalent size in this fleet) is further discussed. Based
on the tide data in Figures 4-15, there were 36 occurrences in 1986 in which a
12-foot loaded draft vessel with a 2 foot underkeel clearance had to wait 12
to 168 hours to exit or enter the channel. Being fully loaded at exit (ice,
fuel and supplies at exit are replaced with catch on re-entry), the vessel
would wait a alnai of 12 hours which are the exact hours of the trough
between the window of transiting opportunity of a decreasing peak diurnal high
tide of one day to the same window of an increasing peak high tide on the next
day, assuming no astronomical interference with peaks (northerly winds, etc.).
At this point, the vessel has now been delayed a minimum of 12 hours; e.g.,
the depressed tides could last for several days. If the vessel captain reacts
imperfectly to an imperfect weather forecast (sudden northerly winds with an
already decreasing tide) and tries to exit, the vessel &as incurs damages of
the magnitude mentioned in Table 10. This risk-.taking behavior of the captain
becomes more acute upon re-entry back into the channel with the vessels'
catch.
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Based on field data oollected 1 1986g a numer of the larger shrim
vessels have required professimal divers to tree propellers, check for bull
damages and repair the vessel when necessry. Vessels drawina over 12 feet
have incurred diver costs of about $15,000 dollars annually In total. Table
1i below indicates the reported diver costs for the various vessel drafts.

TABLE 11
Diver Costs by Vessel Drafts

October, 1986 Prices

DraltL(ft) Go"k

11 --

12 $43,500

13 2,700

14 (see Table 10)

16 (see Table 10)

d. 0nf otunitt Costs to Labor.

Opportunity costs to labor are "lost earnings" and are based on the
average hourly wages the crew actually receives while shriaping. When a
vessel is delayed, the captain and crew mat work additional hours to receive
the same annual salary. If the crew and captain were not being delayed, they
have the opportunity to ensage in other work. The value assigned to the other
work is the same as the actual wages they receive on an hourly basis while
shrimping. The value per hour for this time is based on the wages shown in
Table 6 ($125,064) divided by tt - 'shed annually (6,048, or 18 trips x
14 days each x 24 hours per day). - mputation results in an estimate of
'ost hourly wage of $').68 based on th captain's and the crew's shares of the
,atch. Total hours delayed are those shown in Table 12, which indicates the
Lenefitr ceditab' to this categ( 'y for each vessel draft.
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TABLE 12
Opportunity Coats to Labor

( Otober, 1986 Prloe

Hours Value Value of Loi

RUn al" a/ PerHor b/

11 702 $20.68 a/ * lh,51'

12 5,909 20.68 122,191

13 351 20.68 7,25

14 1,404 20.68 29,03!

16 117 20.68 2-42(

Total $175,421

a/ See Table 9.

t/ Based upon the average of all vessels in this fleet.

2/ Includes crew and captain.
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ahrimp vessel operators travelift from Berm La Satre to the open Gulf to
shrimp direotly south of Bayou La Batro prefer to use Petit Dois Island Pass
ainoe it is a shorter, more direct route. omever, a shifting obnnnel coupled
with winds and stran currents have created inaf operations for the larger
vessels. Based on data submitted by vessel operators, Petit Dois Pass is
unussblo TO percent of the time. In the absence of a sat passae through
Petit Bois Pass, vessels must transit the l In s Wateray and
operate through either Dorn Island (Pasoegoula) Pass or Mobl2e Pass to travel
to shrimp grounds directly south of ay La Satre. The vessel operators
ato that the use of either Pass represents an additional travel time of 1.5

hours per trip or 3.0 hourn per round trip. e tms spent operating via the
alternative routes represent an inefficienoy In vessel operation. Mhile all
vessels have sam difficulty operatIng through Petit Bois Pass, vessels with
loaded drafts in excess of 11 fest risk running aground with probable loss of
catches, vessels and lives. Table 13 presents the costs associated with these
additional travel tims by vessel draft.
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. - ---v of =n~tin,, C---:tn (------ti--1 Ina, nfl---,,. Table 14 below
sunieize the total additional operational costs for the gulf fleet at Bayou
La Batre using the einting 12 foot obannel (12 ft below ILW).

TABDL 14;
kistng Costs for Comercial Fishing Fleet Operations

at Bayou La Satre

October, 1986 Prices
($1,000)

Nxisting
Costs

Vessel Delays 119.2

Opportunity
Costs to Labor 175.4

Vessel Damages 420.3

Diver Expenses 46.2

Additional Travel Time Via
Petit Bois Pass 76.

Totals 838.0
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INEFICIENCIES IN EXISTING BUTTERFISH FLEET OPERATIONS

Qaneral. For several years National Oceanographic and Atmospheric
Administration (NOW) and its fisheries research arm, National Marine
Fisheries Service (WBS) investigated the biomass and migratory patterns of
butterfish (Perilus ktir) in the northern Gulf of Mexico for export and
development of US markets. There is an established butterfish industry on the
Atlantic coast of the US; butterfish have previously been considered a "trash"
fish by Gulf fishermen; however, it is a highly valued species on foreign
markets. (All underutilized species of fish in US waters are under study by
applicable geographical fishery management councils to determine their
potential development for domestic and foreign consumption.) During the fall
of 1984 and Spring of 1985, NOAA's research vessel, "Chapman" and the Japanese
research vessel, "Nisshin Maru" combined exploratory, cooperative efforts to
trawl for butterfish in the Gulf. The results were surprisingly good. Based
on their findings, the Spring season produced greater quantities of butterfish
than the Fall season (up to 10 metric tons per hour).

By Spring, 1986, a joint effort between New England fish cooperatives,
which own large freezer-processor vessels, and three (3) modified Gulf shrimp
trawlers (one owned by Deep Sea Foods, Inc. of Bayou La Batre) further tested
the viability of initiating and developing a butterfish industry on the
northern Gulf of Mexico. These efforts produced predictions by N#FS that this
industry would be extremely profitable. The projected annual income from
butterfish found in the Gulf would be $19,000,000 in ex-vessel value, or an
annual export value of $75,000,000 when sorted by size, packaged, frozen and
shipped to Japan. AI/ There is an incentive for the seafood processor who
owns the vessel to own the butterfish all the way to the Japanese markets,
since large salted and dried butterfish during 1986 sold for $15 per pound in
Japan. This was the strong incentive for the three (3) Gulf vessels to
conduct the aforementioned tests. These vessels are minimum 12-foot loaded
drafts plus another foot of squat from filling all holds with seawater-ice
slush. This butterfish fleet used an alternative port, Pascagoula,
Mississippi, to land their catch since adequate depths were available and
guidance from the NMFS butterfish research team was located at Pascagoula.

Projected Annual Volumes of Butterfish. Research data from NMFS indicate that
the projected biomass of butterfish in the northern Gulf ranges from 34,000 to
124,000 metric tons. The projected yield from this biomass could be as high
as 47,000 metric tons annually. 2/ This projected annual yield could attract
many transient vessels to the Gulf, since... "butterfish landings in 1984 from
Maine to Virginia [an established industry] totaled 11,270 metric tons with a
value of $6.62 million dollars. Potential for production in the northern Gulf
of Mexico, is three to five times this figure, according to Andrew Kemmerer,
director of National Fisheries Service Mississippi Laboratories at
Pasoagoula."2i/ The biomass of butterfish in the Atlantic is 16,000 metric
tons based upon data from NWS officials at Pascagoula.
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Butterf~ah Teasel E ha.a~tepiatinn and 74 shin1 O snds. These vessels were
freezer-processors with rIng which allow fishing up to 170 fathom of water
with processing and freezer capacities ranging from 100,000 to 300,000 pounds.
The five (5) New England stern trawlers which participated in the above tests
in 1986p ranged in sizes from 90'-140' in length, 26'-321 in breadth, 15' in
loaded drafts, and freezer-prooessins capacities of 100,000 to 300,00 pounds.
Generally, their processing equipment could sort the butterfish into four (4)
sizes (super mall, small, medium and large) and package the fish into *win*
packs of various size boxes depending on time between haulups. If time did
not permit sorting between haulups the butterfish were swim* packed without
sorting (the older, less modern freezer processors were more apt to have
slower, less accurate sorting equipment). The packaged butterfish were flash
frozen and stored in the large freezer room aboard ship.

Three (3) Gulf shrimp trawlers with applicable modified rigging also
participated in the Spring, 1986 test; dimensions of these averaged 90'-100
in length, and 12'-14' loaded drafts plus one extra foot of squat from filling
all holds with seawater-ice slush and catch. Their catch was held in ice
slush and sorted after docking.

The fishing grounds are located along and north of the 100 fathom contour
in the GO almost directly south of Mobile and Pensacola Bays (see Figure
16).2/ Bayou La Batre is strategically located for entry into and expansion
of the butterfish industry.

Total and Averaue Catches (1986-1988). Based upon data from NMFS, Pascagoula
Office, these eight (8) vessels fished May 7 through July 15, 1986. During
May the vessels oriented themselves to the fishing area which had been
identified by the joint US-Japanese venture (Figure 16). The average catch
was 80,050 pounds per 8.67 days for 1986, which was their average trip length.
The total catch for this first operation (1986) was 1,305,155 pounds. The
1988 season was highly successful (6 New England freezer processors and 10
converted Gulf trawlers of which one was from Deep Sea Foods, Inc.). Catch
rates doubled/tripled, and the number of trips were six-fold, and trips were
shorter in duration. See the Q addendum to this appendix for
details of the sensitivity of Japanese prices for butterfish to their
knowledge of US supplies of butterfish.

Possible Use of an Alternative Port. During both seasons (1986 and 1988),
Deep Sea Foods, Inc. tried to use the Port of Pascagoula to land their
butterfish catch since adequate depths do not exist at Bayou La Batre without
light loading the vessels, and encountered the following operational problems
at Pascagoula, which either or both precluded their use of this alternative
port:

a. Dockside processing facilities were completely inadeqn~ate for
processing the butterfish (some of the fish were sorted and swim packed, some
were split, gutted and sideways packed, etc.) for meeting Japanese marketing
demands of freshness and quality; and
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b. Only one DUUJi freezer storage facility (a bonded warehouse) was
available for storing and staging each catch for several months before
increased doe'and in Japan brought the desired price for the&r butterfish (one
nRivate freoer storage facility would purchase the butterfish at dockside
prices which was not suitable to Deep Sea Foods, Inc.). At the public
facility (Port Authority of Jackson County), wharfage (docking) was charged
the vessel, stevedores had to unload the vessel and bonded perbonnel only
could stage the butterfish by size (small, medium or large) for sale in
container loads. The freezer processor vessels could use this public storage
facility since their catch was processed at sea.

The converted trawler of Deep Sea Foods, Inc. started the 1988 season in
mid-July and will fish possible until late November (peak ceason was predicted
to be February to May in 1985/1986). Fully loaded, the vessel is expected to
haul 50,000 pounds; light loaded 1 to 1.5 feet, the catch i111 decrease by
7,000 to 10,000 pounds (with light loading 1.5 feet, the vessel has incurred
extensive delays and some damages and diver costs in 1988). Seven (7) trips
have been made in 1988 with lengths of 2 to 4 days each with excellent
catches, and the company does not yet have adequate vessel operating data to
compute average operating costs for an average trip (catch) during the 3
seasons (spring, summer and fall) in order to assess the costs of operating
the vessel light loaded. However, based on prices paid for export U. S.
butterfish (see Table 15) during the period 1981-1987 ($.857), the costs for
light loading could be substantial ($1,028,400) assuming annxal trips of 120
(10 months/2.5 days per trip) with 10,000 pounds per trip light loaded.
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Table 15
US Landings and Export of Butterfish (1978-1987)

Million lb. . Price/lb.
Landi= CLharU SYiaaa1 At US Pt a/

1978 8.1 5.3 0.36 0.66
1979 6.1 o.4 0.34 --
1980 11.6 9.8 0.33 --
1981 7.8 4.4 0.33 0.70
1982 17.7 13.9 0.32 0.74
1983 10.6 4.8 0.31 0.82
1984 26.0 16.6 0.27 0.69
1985 10.3 n/a 0.34 --
1986 9.9 2.2 0.67 0.81
1987 10.3 7.6 0.63 1.38

L/ Value at US export port, based on selling price excluding inland freight,
insurance and other charges.

Source: Gulf & South Atlantic Fisheries Development Foundation, Inc.

Byoatch of Other SOtejaa. Several highly marketable species of fish (herring,
squid, soad, tuna, etc.) are also being caught in the butterfish nets and are
being processed, packaged and marketed from Deep Sea Foods, Inc. is of June,
1988, this company has sold foreign and domestic consumers several thousand
pound of these new species in processed form.

S,,mmar of Costs. During 1986 and 1988, Deep Sea Foods, Inc. has landed
several hundred thousand pounds of butterfish at Bayou La Batre on light
loaded converted trawlers at unknown additional costs to this channel user.
Therefore, since the butterfish industry is in a testing phase, additional
costs for butterfish operations at Bayou La Batre for Existing Condition is
not available. See data presented in previous paragraphs, and see
Confidential addendum to this appendix for the reasons for non-disclosure of
related data.
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INEFFICIENCIES IN THE DEVELOPING SIMULATED SEAFOOD INDUSTRY

General. Simulated seafood, or "surimi," is a block of pure fish protein in
jell (frozen) form, which can be processed into a shrimp-, crab-, scallop-, or
lobster-flavored product with the addition of meat from other shellfish
species. Atlantic croaker (Micropoionias unata11%) and white trout
(Cynosion arenari) were expected in 1986 to comprise the largest portion of
the raw materials required in this new industry on the Gulf Coast. This
process is a Japanese invention; the potential for consumption in the U.S. is
quite high. For example consumption in the U.S. has risen from 9.0 metric
tons in 1979 to 40,000 metric tons in 1984, all of which was imported from
Japan. 28/ Acceptance of this product in the U.S. is expected to accelerate
rapidly which will provide opportunities for increased revenues for the
seafood industries in the U.S.

Simulated Seafood Industry at Bayou La Batre. In 1980, Deep Sea Foods, Inc.

of Bayou La Batre created a separate corporation, Nichibei Fisheries, Inc., as

a research group which conducted a pilot program to develop surimi in the U.S.

The program continued for 5 years with technical assistance from California

and Japanese interests and under the direction of the NMFS (as a joint venture

between Deep Sea Foods Inc, Deep Sea International Inc, and JAC Creative Foods

of Los Angeles, California). The products were tested in Japanese markets and

passed their standards for excellence. As a result of these efforts, a major
U.S. surimi production corporation has been formed between Deep Sea Foods,
Inc. and its Japanese corporation called JAC Creative Foods of Los Angeles,
California. Deep Sea Foods, Inc. built a new surimi processing plant at Bayou
La Batre at a cost of $2,000,000 in late 1987 which has a 24 million pound

processing/freezing capability annually. This plant was partially operational

in 1987.

Projected Operational Characteristics. The plant owners projected in 1986
that one-half the plants' production would come from pure surimi protein jell
imported from Japan which would be trucked from their Los Angeles plant and
flavored with products (shrimp and crab) caught and landed at the Bayou. The
other 12 millions pounds of surimi would be produced from raw materials (fish)
caught in the Gulf in the freezer processors to be used in the butterfish
industry. By June, 1988, the preliminary testing of the Gulf species have
been found to be unsuitable, since these warm water, soft meated species do
not produce the high grade of surimi as does cold water, firm meated species
(pollc-k, etc.).
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THE SHIPBUILDING INDUSTRY AT BAYOU LA BATRE

General. Based upon the 1987-88 Alabam Dirggtorv of Mlnin and anutaot-,
and a 1986-1987 field survey by MDO personnel, 700 to 1,000 employees are
employed at Bayou La Batre in the shipbuilding industry. These employment
figures are shown in this manner in order to reflect the fluctuations of
employment in this industry (low to high). Specifically, between the
construction of ships, some of the craftsmen may also crew (or captain) a
shrimp trawler for himself or the shipbuilder for whom he works as a
craftsman. In terms of total employment, shipbuilding is second only t,)
seafood processing in the area.

Company names and type of hull construction and/or repair at each
shipyard are listed below in order of "' location along the channel from
the mouth of the channel landward:

Horton Boats, Inc. Steel
La Force Shipyard Steel
Master Marine, Inc. Steel
Frank Johnson & Sons-

Shipbuilding Steel
Ocean Marine, Inc. Steel
International Ship-
builders, Inc. Steel

Gazzier Shipbuilding, Inc. Steel
J & S Fabricators Steel
Offshore Trawlers, Inc. Steel
Deep Sea Boat Builders, Inc. Steel
Herbert Boat Repair, Inc Wood/Steel
Zirlott Boat Yard Steel
Randall's Boat Repair Steel
Rodriquez Boat Builders,

Inc. Repair Yard Steel
Steiner Shipbuilding, Inc Steel
Landry Boat Works, Inc Wood
Angus Marine, Inc. Aluminum

These 17 shipyards constructed approximately 1100 vessels for domestic
consumption from 1975-1986 and approximately 250 vessels durirg the same
period for foreign consumption. Most of the vessels constructed for foreii
consumption were built during the last four years of this period.

Fourteen of the seventeen shipbuilders are direct descendants of natii
fishermen, shrimpers or shipbuilders of Bayou La Batre. Specifically, the]
are, in many cases, third/fourth generation natives who have learned the
shipbuilding industry from their fathers/grandfathers. In almost all casef
they continue to own and operate shrimping vessels (even fleets of vessels)
that the level of knowledge required to design vessels based upon the latea
fishing/shrmping technology is continually current. Several of these
shipbuilders are presently serving on national fishing technology advisory
groups/boards in order to insure that the U.S. fishing/shrimping industry
remains highly competitive with foreign countries.
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Twelve (12) companies are located along the Bayou La Batre federal
channel; two (2) companies are located on Snake Bayou, a tributary to the
federal channel; and three (3) shipyards are located on the Bayou, but above
the existing Federal project. The analysis of a federal project for Snake
Bayou and extending the existing channel above the Highway 188 Bridge shall be
discussed after the analysis of potential deepening and/or widening of the
existing federal channel.

INEFFICIENCIES IN EXISTING SHIPBUILDING OPERATIONS

ExIsting Oerations. The existing channel dimensions are 12' x 100 up to the
turning basin (2.6 acres) and then a channel 12' x 75' up to the Highway 188
bridge. On an annual basis, the seventeen shipbuilders construct an average
of 150 vessels and repair an average of 750 vessels based upon field data
gathered in late 1986, 1987 and early 1988. Representative annual data is
1986 operations for most shipbuilders at Bayou La Batre; however, some
builder's data were averaged over the previous 5-year period, or 1988
confirmed contracts were used as a basis of projecting operations.

The Bayou La Batre shipbuilding industry underkeel clearances of the
newly constructed, repaired, or converted vessels during launch and sea trials
are 2 feet--1 foot for squat, roll, pitch, and trim and 1 foot for
maneuverability and protection of the water intake systems at or near the
keel. These shipbuilders are waiting for high tide to launch, seatrial and
deliver their vessels. But to maximize profits, the shipbuilders are taking
risks to minimize delay time. This behavior to avoid delays waiting for high
tide can be two-edged--damages to the vessel and increased construction and/or
delivery costs (there is almost always a penalty clause for late delivery in
the contract). If the decision to launch or seatrial the vessel without
enough depth is made and the vessel is damaged, the original delay is then
compounded into production/scheduling delays for the remainder of the vessels
in production at that time. This produces a much greater cumulative cost
inefficiency than that incurred for just the vessel which was damaged. The
risk of reverberating scheduling problems generally compels the shipbuilder to
launch, seatrial and deliver the vessel on the highest tide available without
undue delay time. Many of the shipbuilders launch their vessels at night with
the crews on overtime to avoid damages, even though the vessel has its
shallowest draft at launch. More equipment and systems are added for each
seatrial, and the draft of the vessel increases until it is flally loaded upon
delivery. During each of these steps, the delays waiting for high tide for
several consecutive days, particularly during the winter months in which
northerly winds suppress already lower than normal tides, compound the risks
of damages and ultimately compound production delays. Reference is made to
the tidal data previously presented. It Is important to stress that costs
shown herein for delays and damages have not been double counted. These are
additional vessels to those used in the commercial fishing analyses. Several
shipbuilders enumerated their damages (which were rather high), but were
reluctant to quantify an amount for delays. Their standard response was that
delays wore a coat ot doing bualnesa on the 12-toot ohammel.
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Three (3) shipbuilders were splitting the construction of vessels betwee
4their yard at Bayou La Batre and another rented yard with limited production

space and a deeper channel at Pasoagoula or Mobile. Extra crew travel and
lodging, logistics of moving heavy equipment to/from the rented yard, and
reworking /reoutfitting the already outfitted hull which was launched at Bayc
La Batre, etc., reduce profit margins for these shipbuilders. But this does
not preclude them from being the lowest bidder on contracts for vessels much
larger than the largest stern trawlers (freezer processors) built at the
Bayou. Their skeleton hulls consistently draft 12 or more feet upon launch;
thus, experiencing extensive delays waiting for high tides , as well as
extensive damage to rudders, propellers, hulls, and engine systems. It shou]
be noted that these large vessels draft 15 to 16 feet upon completion when
fully loaded. Also the shipbuilder's bid price includes extra costs for
renting another yard with a deeper channel for annual maintenance of these
vessels. Even with these extra costs, the Bayou La Batre shipbuilder is
highly competitive with other yards (to include foreign builders such as the
Japanese).

The available skilled labor, technological innovation through
shipbuilding and fishing, and land investment infrastructure at Bayou La Batr
prevents the shipbuilders from moving their yards to other places with deeper
channels. All of these factors create the highly competitive shipbuilding,
conversion and repair industry on this channel.

In summary, inadequate channel depths (particularly during winter monthi
are reported to be the primary cause of delays and damages to the shipbuildir
industry along the Bayou. Data supplied by the shipbuilding industry, by
shipyard, is confidential in nature and is provided under separate cover for
technical reviewers only. The following table is a summary of existing costi
incurred by the industry from lack of adequate channel depths.

3
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TABLE 16
Sumary of Costs Incurred by the Shipbuilding Industry

located on the Federal channel at Bayou La Batre
October, 1986 Prices

($1,000)

12 - FOOT CHANNEL
SPLIT

DAMQ UA Z=PETTIO
Reach 1
(3 Shipyards) 0 24.0 0 24.0

Reach 2
(2 shipyards) 0 13.8 0 13.8

Reach 3
(4 shipyards) 210.0 110.2 978.7 1,298.8

Reach 4 a/
(4 shipyards) 100.0 48.0 0 148.0

Reach 5
(3 shipyards 2.7 2.5 0 5.2

Reach 6 b/

(3 shipyards) ....

TOTALS 312.7 198.5 978.7 1,489.8

NOTE: These data include 2 shipyards which were not operational in 1986 and
3 shipyards which started operations in 1986. Four (4) of these 5
shipyards had no additional costs in 1986.

g/ The costs for 2 of these shipyards are related to lack of channel depths
in Snake Bayou, not on the Federal channel, and are not included in these
figures.

t/ The costs for these 3 shipyards are related to lack of channel depths on
the main channel above the Hwy 188 bridge, not on the Federal channel.
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ADDITIONAL COSTS AT SNAKE BAYOU AND ABOVE THE HIGHWAY 188 BRIDGE

Existing Costs to Shipbuilders on Snake Bayou. Snake Bayou joins the main
channel on the western side of the turning basin. There are two (2) seafoc
processing plants and three (3) shipbuilders which use this side channel.
fleet of vessels which use these seafood processors are bay shrimpers whict
draw 3' to 7' of water. A shipbuilder (repair yard) is locatea at the most
northwestern end with 7 to 8 feet of water and has an annual operational lc
of $119,250 from vessel damages and delays.

A shipbuilder is located at the mouth of Snake Bayou on the northern E
and experience an additional annual operational cost of $113,200 resulting
from damages and delays. This area usually has 12 feet of water, which is
maintained by this shipbuilder. Another shipbuilder has haulout ways on the
south side of Snake Bayou at the mouth and incurred delays In the amount of
$77,895 annually.

Eilatinu Costs to Shlobuilders on Main Channel Above Bridge.

Three shipbuilders operate above the Highway 188 Bridge with a 12-foot
channel which is maintained by the city and incur additional operational cc
annually amounting to $110,200, $252,900 29/ and $125,200, or $1488,300 in
total. A seafood processing plant with its fleet of vessels and numerous
other private trawlers utilize this portion of the main channel; however, r
of these latter vessels need greater than a 12-foot channel above the bridg

Summarv of Existing Cost Inefficiencies at Snake Bayou and Above Highway I

Table 17 summarizes the additional costs to these six (6) shipbuilders
based upon their locations (Snake Bayou or above the bridge).
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SUMMARY OF EXISTING CONDITION COST INEFICIENCIES TO ALL INDUSTRIES

Table 18 displays the economic costs from inefficient operations to 4
industry in the order of their presentation in the preceding paragraphs.

TABLE 18
Summary of Existing Costs

For all Industries on the Federal Channel at Bayou La Batre, AL
October, 1986 Prices

($1,000)

Existing
Costs

Commercial Fishing Fleet 838.0

Butterfish Industry not available

Simulated Seafood Industry 0

Shipbuilding Industry u/ I,489.8

Other Shipbuilding /798.5

Total 3,126.3

a/ These data exclude costs for 2 shipbuilders on Snake Bayou and 3
shipbuilders above the Hwy 188 Bridge.

b/ These data include shipbuilders on Snake Bayou and above Highway 188
Bridge ($310.2 + $488.3 $798.5. See Table 17).
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FUTURE WITHOUT-PROJECT CONDITION

General. This portion of this appendix shall portray how each industry in the
Bayou will respond to growth opportunities in the future in the absence of a
federal project. This is called future "without-project condition". The
period of analysis is 50 years from 1991, which would also be the economic
life of a deepened channel. The purpose of this analysis is to capture
changes in income streams to the commercial fishing fleet, butterfish
industry, simulated seafood industry, and the shipbuilding industry which can
be expected in the future without any modification to the existing Federal
project for Bayou La Batre.

Since the Bayou La Batre area is considerably developed by fishing
interests, seafood processors and shipbuilders, the behavioral choices
pertaining to activities which may be taken in the absence of a deeper channel
are important in defining a sound Without-Project Condition. The
without-project economic setting is portrayed through defining the future use
of the channel by vessel operators and shipbuilders. The behavioral responses
to inadequate channel depths are depicted as resulting in operational
inefficiencies, damages and delays. Vessel owners and operators and
shipbuilders are willing to accept a certain level of risk in using the
existing 12-foot channel for vessels requiring greater safe operating depths.
In the absence of a deeper channel, choices have been made by shipbuilders to
split their operation (particularly vessel construction) to capitalize on the
economic advantages of the existing labor/technology infrastructure, but at an
increased inefficiency. Commercial fishing interest have chosen to fully load
large vessels and operate using available high tides, but again at some costs
resulting from damages and delays.

The Future Without-Project Condition operational patterns and projections
of growth for each of the industries previously discussed under the Existing
Conditions are presented in the following paragraphs.

Commnrnia Fishfnj Float. There is ample evidence that growth is expected in
the future in both the demand for and supply of seafood products from Bayou La
Batre.

Growth in Demand. U. S. demand for fish and shellfish is increasing much
faster than the ability of the U. S. commercial fleet to supply the need.
Reported statistics indicate that per capita consumption of edible fish and
shellfish in the U. S. has grown 30 percent since 1960 32/. Of the total U.S.
consumption only 41 percent is landed by U. S. commercial fishermen 31/ with 8
percent landed by noncommercial U.S. fishermen, and the remaining 51 percent
imported from foreign countries. Although U. S. consumption of seafood is
increasing, numerous European and Far East countries have 300 to 500 percent
greater per capita consumption of fish and shellfish than the U. S. 3 / This
increased U. S. demand has been brought about for two (2) reasons:

a. Increasing dietary awareness, and education in the U. S. on the
value of low fat/high protein levels of fish and fish related products in a
diet; and

b. Increasing levels of fishing technology (harvesting and processing)

in the U. 3. 33/

• . .......... . .- - .. ,,......., 4



Growth in Markets. There are numerous indicators that :ayou La Batre is
a dynamic and growing seafood industry and has increased its markets for
seafood products in both the U.S. and foreign countries.

First, their seafood processing capability is the largest concentration
on the entire Gulf Coast 31/ and continues to grow (reference the 24.0
million-pound capacity surimi plant which was completed in 1987). The 57
processing plants/houses at the Bayou are annually operating at approximately
55 percent capacity based upon data from the Alabama Sea Grant Advisory
Service 35/, which means that more than 5U percent of the existing capacity i
available for increased production after adding the capacity of the new surin
plant.

The shrimping industry in the Gi. " -'co (GON) is the largest in the
U. S. in terms of landings; average annual landings in the GO comprised 76
percent of the total U. S. landings of shrimp during the period 1980-1986. 3b
The value of the annual GO shrimp landings approached $1.5 billion dollars i
1986 using the value-added processing rate found at Bayou La Batre (see Table
5A). Any future growth of this industry would, then, be linked to the supply
of shrimp in the GO.

The available supply (maximum probable catch) of shrimp in the (GOM) has
been estimated by the GO Fisheries Management Plan and is 301.7 million
pounds annually, exclusive of 44.8 million pounds apportioned for
recreational, bait and discarded shrimp. Based upon the trend line in Figure
2, this supply level will be reached in the year 2001, at whJc- time it will
level off and remain constant to the end of project life, or the year 2041.
This is a 1.91 percent growth rate from 1988 to 200:.

Growth in the Fleet Size. The sizes of vessels comprising the commercia
fleet at Bayou La Batre have been increasing faster than the remainder of the
Gulf of Mexico fleet. The Bayou La Batre fleet increased from 56 to 73 net
tons per vessel during the period 1970-1980, while the GOM fleet increase frc
55 to 60 net tons per vessel over the same period processors. 3Z/ Field dat
collected by MDO researchers revealed that 5 to 7 large vessels have been
added to the Bayou fleet during the summer of 1987 which were in excess of iC
net tons (90 to 100 feet in length; and 12 to 14 feet loaded drafts).

In terms of the number of vensels in the fleet, the Bayou La Batre flee
grew from 369 vessels in 1970 to 534 vessels in 1980, 3A/ and subsequently
fluctuated to 504 vessels in 1986 based upon oar MDO field survey (similair
data is not available for the GO fleet). In summary, the Bayou fleet is
relatively stable in number; however, the vessels themselves are rapidly
increasing in size. The necessity to travel such long distances (to
Louisiana, Texas and southwestern coast of Florida) and preserve their catch4
for longer periods of time would account for increasingly larger vessels
appearing in the Bayou fleet.

Growth in Fleet Operational Costs. Based upon the growth projections
discussed in the preceding paragraphs for the fleet and catch, the Future
Without Project Condition operation costs are likewise projected to increal
1.91 percent annually to the year 2001 and thereafter remain constant to the
year 2041. This growth in operational cost is based upon the premise that t
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average size of vessels within the existing Bayou La Batre fleet mix will
increase (distribution tending to the longer sizes), and therefore will have
longer delays and greater damages as they operate on the existing 12-foot
channel. Table 19 presents these losses for the commercial shrimping fleet
for Future Without-Project Condition by category and gives their average
annual equivalent costs. Each of the other industries' operational costs are
discussed in subsequent paragraphs following Table 19.

Future growth in operational inefficiencies/costs of the commercial
fishing fleet were discounted to present worth and then amortized over the
project life (1991 to 2041) at the FY 1988 interest rate of 8-5/8 percent
using a computer program which uses a straight-line interpolation between data
points. For the commercial fleet, a 1.91 percent annual growth rate to 2001
with no growth projected thereafter was used based on the trend of growth in
the maximum sustainable shrimp catch in the Gulf of Mexico and resultant
increases in vessel sizes. This same discounting and amortization procedure
was used for the other industries and shall be described in
subsequent paragraphs.
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Rutterfish InduAtry. It is expected that the butterfish industry will become

a growth industry on the Gulf Coast February through November each year. This
is based upon the results of research and teaching efforts of the NMFS
Research Labs at Pascagoula, Mississippi. In May, 1988, NMFS representatives

at Pascagoula report that there were 10 large converted shrimp trawlers and 6
New England freezer processors fishing for butterfish in 1988. The catch
rates for these freezer processors have doubled or tripled and the number of
trips are six-fold over the 1986 conditions previously described. Deep Sea
Foods, Inc., of Bayou La Batre converted their largest trawler to a butterfish
boat for the 1988 season. The kind of butterfish boats expected to operate
out of the Bayou will be converted shrimp trawlers until 1991. Thereafter,
the freezer processors of the sizes used on the East Coast and now operating
out of Pascagoula will become dominant in butterfishing from the Bayou. This
prediction is based on the economies of scale of the freezer processor
compared to a converted trawler. Under optimal conditions, a modern freezer
processor can catch, sort, package and freeze 300,000 pounds of butterfish at
sea in sorted "swim" packs in 5 days at an ex-vessel value $180,000 per trip
or $10,800,000 annually (60 trips, February-November; see Confidential data,
August 22, 1988 price quotations). The converted trawler can catch 50,000
pounds per trip worth $30,000 in 2.5 days at the same ex-vessel value or
$3,600,000 annually at slightly less operating costs R than the freezer

processor (120 trips compared to 60 trips for the freezer processor). Even if
more value can be added to the butterfish with extra dockside processing and a

higher price per pound can be obtained for the entire catch of the converted
trawler, the economies of scale of the larger modern freezer processor will
dictate their use through Pascagoula, Mississippi under future without project
condition at additional operating cost as discussed below. Therefore, the
number of freezer processors and their expected catches at Bayou La Batre in
the future are described below.

On the East Coast approximately ten (10) freezer-processor stern trawlers
dually fish butterfish and other species. The estimated East Coast annual
biomass of butterfish is 16,000 metric tons with an 11,000 metric ton annual
yield; therefore, it is expected that 20 freezer processors will fish .
34,000 (minimum) metric ton yield in the Gulf of Mexico (estimated range of
butterfish biomass is 34,000 to 150,000 metric tons). If all the major shrimp
ports along the Gulf of Mexico were to share this fleet proportional to their
shrimp processing market share, three (3) freezer processors would be
homebased at the Bayou. This projection is consistent with the Bayou's market

share of the Gulf of Mexico shrimping industry (42.5 million pounds of shrimp
processed out of 301.7 million pounds available, or .14 x 20 vessels = 2.8
vessels). It is estimated that their future catches will closely match their
1988 catch rates, vessel trips and trip lengths but limited to the 1986 season
length of February to May. Accordingly, three processors would catch
9,606,000 pounds of butterfish during an average season (90 days divided by
4.50 days per trip = 20 trips x 160,100 lbs/trip x 3 vessels). The butterfish

will have been processed at sea on the freezer processor vessel. Since the
vessel cannot come into the Bayou without deeper channel depths and better

channel availability, the processed catch would be unloaded at Pascagoula,
Mississippi resulting in an extra $.0.13 per pound cost to vessel owner as

described in Table 20.
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TABLE 20
Comparison of Additional Costs Per Pound to Deliver/Hold

Butterfish Catch at Pascagoula, Mississippi versus Bayou La Batre
(Vessel: Freezer Processor)

ExraCmt EAA&U Bayou La Batre

Wharfage L/ & stevedoring k/ $ .05 $ .00
Cold storage c/ .05 .00
Containerized trucking to Mobile d/ .05 .02
Crew/vessel cost to BLB u/ .00 .01
Extra fuel/provisions

costs in Mississippi .0.0

Total $ .16 $ .03

a/ Wharfage = vessel dockage fee
k/ Only bonded personnel can put the product in the facility.
Q/ Only bonded personnel can stage the product for shipment.
d/ Closest container port
2/ Foregone crew/captain earnings and extra vessel fuel t;onsumed for the

vessel to travel from the juncture of the GIWW-E/Pascagoula channel to
BLB.

The extra cost per pound to land the butterfish catch at Pascagoula
compared to landing at their own plants at the Bayou would be $.13, which
amounts to $1,248,800 annually. These freezer processors draw 15 feet of
water loaded and must have 2 feet of underkeel clearance as previously
discussed in this text. This results in a required navigation depth of 17
feet, which is never available at Bayou La Batre, even under extreme high
tidal conditions.

As previously discussed, bringing the butterfish vessels into Bayou La
Batre would be more efficient than porting at Pascagoula. Freezer capacity
and existing labor resources now available in the Bayou could be more fully
utilized, and overall handling requirements reduced. Butterfish will be
sized, packed into small boxes, and frozen on the freezer processor vessels
while at sea; but, there are additional logistical requirements involved in
the marketing of the product to foreign brokers, that make operation from
Bayou La Batre more efficient. The boxed and frozen butterfish are
accumulated in the freezer warehouses and sorted by size (grade) after each
vessel trip. The largest sizes are more desirable in Japanese markets and are
sold first early in the season; as demand adjusts later in the season smaller
sized fish are sold to the foreign buyer. These wholesale lots are by size
and consist of container loads for shipment to Japan.

Slmilated Saafood Tndustry. MDO researchers found no reason to forecast any

economic growth for surimi at this time under the Without-Project Condition.
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hiobuildlnt Industry. Based upon increased world and U.S. demand for seafood
products mentioned in previous paragraphs, fishing technology is expected to
improve to meet this demand. These changes in fishing technology are already
emerging with freezer-processors (stern trawlers), which allow longer fishing
trips with increased capability of the vessel to hold larger refrigerated
loads and to process products aboard ship. In other nations where fishing
technology contributes a larger share of their gross national product (GNP),
these freezer-processors are not only larger, but serve as a "factory" for a
fleet of fishing vessels. 32/ It is anticipated that the fishing industry in
the Gulf of Mexico will follow trends which exist on the East Coast of the
U.S., which means that stern trawlers will not become "factory" vessels
serving many auxiliary vessels, but will be processors of their own catch. kj/
However, the shipbuilders at Bayou La Batre are not limited to the level of
fishing technology on the Gulf of Mexico. They are breaking into, and in
several cases, controlling the shipbuilding trends in foreign markets where
fishing and fishing technology are growth industries. / (In support of this
conclusion, four (4) Bayou La 'atre shipbuilders who chose to list their
deliveries of vessels in 1986 with The .igs Boat, the following numbers of
vessels were delivered to foreign countries: 12 to El Salvador; 11 to
ionduras; 11 to Nigeria and 2 to West Africa; or, 80% of their production was
for foreign customers.) The eleven (11) vessels delivered to Nigeria by Ocean
Marine, Inc. under Existing Cnndition were semi-freezer processors, or
trawlers with larger freezer space and processing capabilities.

To summarize the demand for worldwide shipbuilding, there is an increased
demand for more an' lar-er fishing vessels. This increased demand for new
construction and '-nversions o.' various types of vessels includes vessels for
the U.S. militd-'y and other gc'ernmental agencies (U.S. Coast Guard, Navy,
NOAA, etc.). Shipbuilders at the Bayou will continue to split their
*onstruction operations for vessels with drafts greater than those available
urrent. in the Bayou. The result of future split operations is increasingly
tigher Iroduct'on costs, and some future loss of competitiveness in the world
aarket for largei vessel bidding.

Demand is not the only reason Bayou La Batre shipbuilders will experience
-rowth in the future. The other major reason these shipbuilders can expect
ontinupd growth is that they have three (3) competitive advantages over the
)ther medium- and larger-sized shipyards in the U.S.:

1. Multi-skilled, non-union , ,ross skill lines and construct
essels 20 percent faster and 30 percent cheaper since they report to only one
1) layer of management--the owner; and

2. Continued hands-on experierce in developing fishing technology in the
J.S. (ownership of fleets of fishing vessels and service on national fishing
advisory boards by shipbuilding management).

3. A proven record of producing a quality product at a competitive
price. Thirty-five (35) percent of the 150 newly constructed vessels in 1986
were for foreign consumption and were from 90 percent repeat or referred
customers as evidenced by shipbuilding news articles.#J/ Based upon field
data, most of the remainder of the vessels built annually (domestic
oonsution) are also from repeat or referred customers.
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In summary, Bayou La Batre shipbuilders forecast that they will double
the number of vessels built over the 50 year without-project period of
analysis. Acoordingly, they will incur increasing amounts of damage and delay
during launches, sea trials and deliveries since more vessels will be built
and these vessels will be progressively larger in size. Their competitive
posture will entice them to bid and win contracts for vessels which will
require further split operations (construct the hull with a 12-foot channel
and then outfit, test and pull required maintenance on the loaded vessel at
another location) at larger costs to these shipbuilders. It is felt that over
the period of analysis, the shipbuilding industry at Bayou La Batre will have
incurred cost inefficiencies equal to double their existing costs by the year
2041. This represents a 1.4 percent growth in cost inefficiencies annually
over 50 years.

rSUMARY OF FUTURE WITHOUT-PROJECT CONDITION COST INEFFICIENCIES FOR ALL
INDUSTRIES.

No growth was projected for the surimi or butterfish industries under the
Without-Project Condition. However, growth was projected for two industries,
commercial fishing for shrimp and shipbuilding. A 1.91% annual growth in the
amount of shrimp landed was projected to the year 2001, with no growth beyond
year 2001 up to the year 2041. For the shipbuilding industry a 1.4 % annual
growth was projected in operational cost inefficiencies. Table 21 summarizes
the Future Without-Project Condition operational cost inefficiencies for
continued commercial use of the existing Bayou La Batre Channel.

(
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TABLE 21
Sumary of Without-Project Condition Average Annual Equivalent

Operational Coat Inefficiencies at Bayou La Batre
(October, 1986 Prices)

Total
Costs
(12')

(1i .000)

Commercial Fishing Fleet 1,063.9

Butterfish Industry 1,248.8

Simulated Seafood Industry 0

Shipbuilding Industry L/ 1,759.6

Other Shipbuilding 919.9

Total 5,012.2

a/ These data exclude shipbuilding operations on Snake Bayou and above the
Highway 188 Bridge.

b/ These data are for Snake Bayou and the operations above the Highway 188
Bridge. Also shown included are operational cost inefficiencies for an
additional shipbuilder who is located just below the Highway 188 Bridge,
but was not inolude in those shipbuilders located along the existing
Federal Project Channel.



WITH-PROJECT CONDITIONS

Table 22 sumarizes the average annual equivalent operational cost
inefficiencies, costs inefficiencies remaining under with-project conditions
and the eliminated cost inefficiencies (benefits) by industry for each channel
depth considered under various with-project condition scenarios. In summary,
a 16-foot channel eliminates almost all the future without-project operational
cost inefficiencies to the commercial shrimping fleet; and an 18-foot ciiannel
would eliminate all the operational cost inefficiencies to the other t% :
industries at Bayou La Batre. The derivation of benefits for each channel
depth by industry is discussed below.

1J-foot Channel. Based upon Table 22, ... -at of the delays, damages and
other additional operational costs of the commercial fleet would be eliminated
with a 14-foot channel. Since 71 percent of the gulf trawlers in this fleet
draft 12 feet when fully loaded and cannot exit or enter this channel when
high tides are not available, particularly during winter months when low tides
combine with northerly winds, the benefits to a l-foot channel become
evident.

Two (2) feet of underkeel clearance was added to the loaded draft of the
shrimp trawlers (as shown in Table 8B) to determine the channel depth which
would eliminate the cost inefficiencies. This procedure was also used for the
other industry vessels.

The shipbuilding industry at the Bayou would have almost 100 percent of
their launch, seatrial and delivery delays and damages removed with a l-foot
channel for most of the trawlers constructed or repaired in the Bayou under
the existing condition. Most of the non-trawler vessels (military, etc.)
would not benefit from a ll-foot channel.

16-foot Channel. The draft requirements of the commercial shrimping fleet
would be almost fully met at 16 feet (99 percent). However, damages and
delays of the larger local stern trawlers (semi-processors) used in the
commercial fleet would still remain at 16 feet.

There are no benefits to the butterfish industry at this channel depth
since these freezer processors which would start operations out of Bayou La
Batre in the first year of project life (1991) will have loaded drafts of 15-
feet and ust have 2-feet underkeel clearance.

In addition to the benefits shown for a l-foot channel for shipbuilding,
some of the smaller split operations and offshore operations could be
accomplished in the Bayou with a 16-foot channel and thus, become benefits to
a 16-foot channel.

I"-En h ah n . All additional operational costs for the commercial
shriing fleet would be eliminated at this depth. Even if the Bayou's gulf
fleet should be replaced with all stern trawlers (semi-prooessors), an 18-
foot channel would accommodate these vessels.

C
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The stern trawlers (freezer-processors) used in the butterfish industry at
the Bayou under Future Without-Project Conditions could deliver their catch
dookside at the Bayou instead of landing their catch at Pasoagoula, MS . All
these extra trucking and handling costs identified under the without-project
would be eliminated with an 18-foot channel.

All delays and damages related to now construction in the shipbuilding
industry would also be eliminated at 18 feet. This includes the major split
operations for military vessels which will occur under the Future Without-
Project Condition. Btt, the repair of small tankers and research vessels off
Petit Bois Island will continue to occur with this channel depth in the Bayou.

20-foot Channel. The only additional direct benefits to a 20-foot channel
over an 18-foot channel accrue from the wall tankers and research vessels
which are repaired off Petit Bois Island by one of the shipyards in Reach 3.
These small tankers and research vessels could be repaired dookside In Bayou
La Batre with a 20-foot deptb. This would eliminate the additional expenses
associated with the repairs now made at Petit Bois Island.
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SENSITIVITY ANALYSIS

The operating costs and related project benefits associated with lack of
depth, which have teen presented in the above paragraphs, are alternative
without-project condition scenarios. Four (4) alternative scenarios are
discussed below.

No Growth In ill Fou' Industries. Should each of the four industries
discussed herein remain at 1986 levels and only experience existing condition
additional operational costs during the Future Without-Project period,
benefits to a 14-, 16-, 18- and 20-foot channel would be less than those
computed for the most-likely without-project condition scenario. These
reduced benefits are shown in Table 23.

Non-Develoament of Butterfish Industry. Should this industry not be
developed during the Future Without-Project period and other industries remain
at 1986 levels, the benefits to the 14- and 16-foot channels would be the same
as those shown in Table 23. The benefits to the 18- and 20-foot channels
would be $3,115,400 and $3,126,200, respectively as shown in Table 23.
However, there is ample evidence that the butterfish industry will fully
develop since large research and capital outlays for conversion of 10 Gulf of
Mexico trawlers have already occurred.

Disnontinuange of .9lit-Onerationa by Shi builders. Should none of the
17 shipbuilders attempt any split operations in order to construct larger
vessels under the without-project period of analysis, the benefits to the 14-
20-foot channels would be $2,385,700, $2,568,000, $3,825,600 and $3,825,600,
respectively (see Table 24). The capital, technology and labor infrastructure
of the shipbuilding industry at the Bayou will, however, continue to attract
customers who demand quality-constructed larger vessels at the cheapest price
available.

pthe CnsdrAtLons. There are three (3) factors which can directly
affect the oommercial shrimping fleet and concomitantly the shipbuilding
industry at Bayou La Batre. These factors are listed and discussed below.

a. The impending required use of a turtle excluder device (TED) by
shrimp vessels which could/could not affect the future level of shrimp catch
in the Gulf of Mexico;

b. The potential 30 percent marsh loss with a resulting 30 percent
decrease in shrimp yield in the Gulf of Mexico as indicated in LmuJAJL=a
Coast.al Sps. Louiana Land Loss and March Creation. Initial Evaluation
Study, New Orleans District, USACE, November, 1984; and,

c. The possible passage of state legislation in Louisiana which would
tax the trucking of shrimp landed in Louisiana to other states for processing.

Turtle Uxolui,' Dav4s. Based upon information from NMFS, Pasoagoula,
MS, there are numerous beneficial reasons for the GOM Fisheries Management
Council to require 00K shrimp trawlers to use the TED. 43/ There will be 97
percent protection for several species of sea turtles in the GOM which are on
the endangered or threatened species list, particularly the Kemp's Ridley sea
turtle (kJ K l.J), while also preserving the shrimp catch.
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Further, the finfish bycatoh (100 percent kill) in the shrimp nets will be
reduced. Historically, the shrimp nets catch 10 to 12 time the weight of the
shrimp catch in sports and ground fish such of which are discarded or wasted
in the CON. The TED'S are expected to prevent over 50 percent of this
aste.la/

The TED's will be required March 1, 1988 by shrimpers in the area of
the GO from the barrier islands to 15 miles in the open Gulf where the large
female turtles are most vulnerable; and will also be required inside the
islands (inshore) if the shrimper trawls for more than 90 minutes
continuously. The NNDS device is a collapsible, two-pipe device installed in
the nets which allows large objects to escape unharmed but retains the shrimp
catch. The lIES at Pascagoula feels that this device (costing $350400 to
construct and install in the nets) will have a positive effect on the total
GO shrimp catch and costs thereof will be immediately recoverable for the
following reasons: 5/

a. Less time will be spent by the shrimper sorting the shrimp catch
because less bycatch will be in the nets;

b. the quality of the shrimp catch will increase since the heavy
bycatch will not crush/break the shrimp;

o. fuel consumption will decrease because of lesser weight in the nets;

d. the life of the nets will increase since the bycatch will be more
than 50 percent reduced during long drags; and

e. the needless finfish kill by shrimpers will be more than 50 percent
reduced, which is encouraged by sports and ground fisherman. (Based upon this
rationale, 1.8 billion pounds of finfish were wasted shrimpers in 1986, or
304,000 pounds of shrimp x 10 x .60% would have been saved.) These officials
believe that the decline in the croaker biomass in the GO in the last 15-20
years is directly related to the shrimping intensity in the GOM.IW

.rnh Logs. There is a hypothesis that a 30 percent marsh acre reduction
west of Mississippi River to the Texas Border would result in a 30 percent
decrease in all 0ON fisheries yield. MDO researchers believe that the trend
in shrimp yields for this exact area along the Louisiana Coast (Mississippi
River to Texas border) does not support such a hypothesis. Based upon data
for this area from 1980 to 1986, §V shrimp landings have increased
dramatically (103.1 to 165.7 million pounds). MDO researchers feel that
existing data supports a stable biomass of shrimp in the Gulf of Mexico, which
is also the position of the CON Fisheries Management Council.

PFi g L agslmtnn. Only 3 percent of the shrimp processed at the

Bayou is landed at the Bayou; the remainder is trucked in from mainly
Louisiana. The State of Louisiana was contemplating passing legislature in
early 1987 which would heavily tax, at the point of sale, the shrimp which are
then trucked out of the state. Based upon information furnished by Mr. Ted
Flowers, NI'S Representative at Bayou La Batre, this proposed action by
Louisiana would not affect the landings nor processing level at the Bayou
since the major seafood processors at the Bayou have purchased seafood houses
in Louisiana during 1987 which circumvents a *sale* in Louisiana. In other
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words, there is no concern that the level of the seafood processing industry
at the Bayou will decrease in the future. Should Louisiana become even more
aggressive in taxing and/or stopping their landings from being trucked to the
Bayou, it Is expected that the average size of the Bayou La Batre vessel will
inorease even more. Such actions would cause the stern trawler ('freezer
processor") to emerge at Bayou La Batre more quickly in the shrimping
industry.

.,nmvv of Saitivttv hinslvpas.

In summary the costs stated herein under the Future Without-Project
Condition for the comercial shrimping fleet have been accurately portrayed
for the following reasons:

a. a stable shrimp biomass exists in the GOM;
b. a 50 percent underutilization of seafood processing capital

investment exists;
c. a fleet of larger-sized vessels will exist in the future; and
d. an increased level of shrimping technology will continue which is

unsurpassed in the Gulf of Mexico.

The costs associated with the butterfish industry are an extension of the
trend of the commercial fishing fleet. Large freezer processors like the ones
from the Atlantic will quickly emerge in the Bayou. Split operations in the
construction of larger vessels by shipbuilders will occur under future
without-project condition.

The simulated seafood industry is in the developmental stage in the US. A
new use for "trash fish" caught in most commercial fishermen's nets could
awaken this new industry in the U.S. Based upon coordinated research by the
U.S. Government (NMFS, FDA, etc.), this product can gain the same acceptance
in the U.S. as it has in Asian countries (Japan, particularly). No cost
,nefficiencies have been shown under Future Without-Project Condition for this
Industry. Although there is no certain indications at present, MDO
-esearcher's feel that this industry could at some time develop on the ulf
7A st using Culf of Mexico species as raw material. If this happens,
'nefficlencies in the Bayou have been understated.

It could be contended that the Bayou La Batre shipbuilding industizy is a
.irect mirror of the existing fleet at the Bayou. However, 35 percent of the
1986 construction level of new vessels was for foreign buyers and use. More
than 50 percent of the vessel construction schedules at the Bayou have been
for foreign operators in 1987.8/ This ratio is expected to reach 90 percent
in the future based upon fastly emerging fishrai technologies in the Central
and South Americas, India, Indonesia, Africa, etc., all of which are demanding
higher and faster construction levels of the Bayou La Batre shipbuilders which
build these vessels at costs of about 30 percent less than their closest U.S.
competitors. As has been stated, this is due to excellent technology levels,
low overhead, non-union, cross-skilled labor forces. Their high-quality, low
cost deliveries have built a reputation in numerous countries which precludes
U.S. ompetitors from even bidding on fleets of vessels demanded by these
foreign customers. Therefore, the projections of the growth of losses
presented under the Future Without-Project Condition for foreign shipbuilding
businesses are likely understated. The Bayou La Batre shipbuilders feel that
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the only reason construction of larger vessels for foreign cudtomers is not
now accomplished by Bayou La Batre shipbuilders is lack of channel depth.

As for future U.S. Government vessel construction at Bayou La Batre,
the HDO field researchers found repeated donial on their bids for U.S. Coast
Guard and Navy vessels to be solely lack of channel depth on the Bayou La
Batre channel. It is likely that these shipbuilders will continue to annually
attempt split operations in order to construct vessels for this market.

In summary, the Future Without-Project Condition losses enumerat-"d
herein associated with all the industries located along this channel ar i
most-likely (yet conservative with respect to protect justification)
representation of future without-projec$ operations. Under differing future
conditions, as described above, the d( - , the Bayou could result in

much more substantial operating cost savings, as well as local economic
growth.
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Program, State of Alabama, Morbeomry, AL.

4/ MAn , ,,utat Data _-- 1915. Alalma Department of boonoic &
Cmmmity Affairs, Office of State Planning & Federal Program,
Itmtgcery, AL.

5/ 'l"al latin Charaterlstics. Al, ma. 1980. Census of
Population, U.S. Dept of Comerce, Bureau of the Census.

7/ ( mral Ba]tn~L~ kharai~s 1980. icot~cit.

7/ F Lm 1.miai Da.a6ok 1985. ioo.cit.

/ fl4~am Qii-iy Data 1985. loc. cit.

IQ/ AlabRm icpail Data Book. 1985_. loc.cit.
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12/ _=tfa. QD~ta Book, 1983. U.S. Department of Comerce, Breau
of the Cen-is.

1.3/ 187-1988 A~m a .Vixt=-.f. ring Bina uf,, r. Alabama
Deelopmnt Office, 0ntgomery, Alabm, pp. 206-207.

.4/ 187-1988 A9 Iga D,- irrry of .lo.cit.
ad Interviews with coqmpies in the studes area.

15/ isheies f th tkdai Sates ). r U.S. Dept of Comerce, NOMA,
National Marine Fisherias Service, April, 1987, p.5

Jfi/ Data furnished by Mational Marine Fisheries Services (1MFS) office at
Bayou La Satre (Mr. Ted Flowers).

Marin. Fisheries Services (Es), gp Lt.

12/ Wish ing.. Pt lnk for torpIi y of the Gulf OofMexico,
Ikll I-, - ., Gulf of Mexico Fishery MNagmurt Council )

, Florida, okvaber, 1981, pp. 4-36 through 5-9.
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2&/ Pinheriee Hanagaumit Plan. op. clt. pp. 4-27 through 4-42.

21/ Letter from NNFS, Galvaston Laboratory, Dr. E. F. Klima, dated July 29,
1987, with conputer listings of all Bayou La Batre landings for 1985
and 1986.

2/ coaal4i1st lat "rr Projects for Qflf at Area Centaur
Associates, Inc., Washington, DC, Corps Contract D AC01-84-C-0111,
kdated.
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2AI/Russ Fee, "Bsearchers have high hopes for Gulf butterfish," HbLiM1
EiaIn , September, 1986, p. 8 .

2/ Gulf butterfish could spread from reject to catch of gold" M
EiWkLot, March 1986, p. 24-25.

A/ Ibid.

27/ "Commrcial Vessel Activities," Z. on. 19% Tnii al Q-cI]
Btterfiah Vetire in the No r m 011f of MexicoN IS, Pascagoula, MS
(tipublished).

2J/ "lb Market Place,- ZzIJah. at, June, 1986, p.7.

231 &uilding for other lands," MM Fia Boa, Decenter, 1986, pp. 24-25.

IV/ loc. cit., pp.7

3V 12 . cit., pp. 81-86.

• I/ s., ( mtal)

3A/ Based upon data from NNS representative, Mr. Ted Flowers, at Bayou La
Batre, SptAter,1987.

35/ Based on data from Mr. Brian Perkins, Seafood lWknologist, Alabama Sea

Grant Advisory Service, Mobile, Alabama, July, 1987.

3 / Fisheri of ghs u. -.. _1980-1986. go. Cit.

32/ Based upon data from Mr. Ted Flowers, NIFS, Bayou La Batre, Alabama,
August, 1987.
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J/ 'Atlantic Challenge - Ireland's biggest yet" and "(ontalner trawlers
for France," V1dEisi w, June 1986, pp. 30-32

AQ/ Comversations with research personnel, National Marine Fisheries
Service Office, Pascagoula, MS., 1987

QI1/ "Building for other lands," MaIJWLA t, Deceuber, 1986, pp. 24-25,
and 'Roaton Island keeps expending its Steiner-built Armada," M i

at, Sept, 1986, pp. 20-21, 32

41/ Data furnished by Mr. Will Seidel, NNFS Laboratory, Pascagoula,
Mississippi, Septerber 21, 1987.

45/ Thj .

42/ Data furnished by Ms. Margo Hightower, NNS National Fisheries
Statistical Offices, Galveston, Texas.

5/ Based upon marine engine sales representatives' data (Mr. Charles
Castro, Caterpillar sales representative, and Mr. Larry Neff, Cumdns
sales representative, both of Mobile, Alabama).
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1.*0 INTRODUCTION

1.1 project overiew qnd Obletives

At the request of the City of Bayou La Batre, Alabama, the
U.S. Army Corps of Ingineers is considering deepening the channel
at Bayou La Satre. The CIty of Bayou La Batre is located in
southwestern Alabama near the Mississippi border (Figure 1-1).
The Bayou drains into Mississippi Sound, and provides access to
the aulf of Mexico. The present channel depth of 12 feet re-
stricts the movmet of fishing boats, boats constructed and re-
paired, and various other support vessels used in offshore oil and
gas exploration and in national defense. The Corps is considering
deepening the charnel to a depth between 14 and 20 feet, depending
upon the benefit/cost analyses.

The Water Resources Development Act of 1986 (Public Law 99-
662) requires that "non-Federal interests" pay a portion of the
cost of constructing a harbor navigation project, such as the one
planned for Bayou La Satre. For a general navigation project in a
harbor having a depth of 20 feet or less, the non-Federal share
would be: (a) 10 percent of the general navigation construction
cost, to be paid during the period of construction; and (b) an
additional 10 percent over a period not to exceed 30 years. The
non-Federal interests, however, must provide disposal lands for
dredged material, easements, relocations, and rights-of-way, the
value of which is credited against the second 10 percent.

For harbors not exceeding 20 feet in depth, the Federal gov-
ernment will pay 100 percent of the costs of operation and main-
tenance of the project following construction. Prior to initiat-
ing the Bayou La Satre harbor and channel deepening project, the
Federal government would enter into contractual agreements with
the non-Federal interests which would set forth the schedule of
payments of the non-Federal share.

Potential non-Federal interests or sponsors of the Bayou La
Batre project are: the State of Alabama; the County of Mobile,
which contains Bayou La atre; and private firms in the Bayou La
atre area which could provide funds through a unit of government.

The analysis described in this report has four major objec-
tives. The first is to select a specific regional economic model
from a set of models developed by or for the U.S. Department of
Defense that would be most suitable for application to local cost
recovery analyses, particularly in the case of Bayou La Batre.
The second objective is to adapt the model selected, or develop an
alternative model, for use by the Mobile District Office in simu-
lating regional economic impacts and provide a mechanism for local
cost recovery. The third is to estimate the regional economic
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Figure 1-1: Map of Bayou La Batre Area

impact of the planned Bayou La Batre channel deepening project,
including the effects on state and local government revenues.Th
fourth objective is to develop a plan for non-Federal cost shar-
ing and cost recovery that meets the requirements of the Water
Resources Development Act of 1986.

1.2 Plan, of the Raeoert

Seton 2 presents an overview of the Bayou La Detre harbor
and proposed channel deepening project, and of the economy of
Bayou La latre.* The industries which comprise the economic base
of the local economy--comumercial fishing, seafood processing, and
shipbuilding and repair--are discussed in some detail.

Section 3 presents a review of four regional economic models
developed by the Corps of Engineers and other units in the Depart-
ment of Defense, plus three additional models developed by other
organizations. One of the models is recosmuended f~r use by the
Mobile District. Section 3 satisfies the first objective of the
study.

Section .doscribes a regional economic impact model devel-
oped by STRATIGICA which meets the requirements of the Mobile Dim-
trict more fully than the existing models. The STRATZGICA model
relies on parameters developed in other models available to the)
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-bbile District. But the model is easier to use, is available for
use on a personal computer, and provides estimates for each year
of a project's operational life. Estimates of the regional econ-
omic impacts, of the proposed Bayou La latre project are reported
in summary form. Section 4 satisfies the second and third objec-
tives of the study.

Section 5 presents the cost-recovery analysis. Potential
state and local government sources of non-Federal cost-sharing
are Identified; a financing plan is developed; and the opportuni-
ties for cost recovery are discussed. Section 5 satisfies the
fourth objective of the study.

Appendix A contains the specifications for the STRATEGICA
regional economic impact model and the detailed estimates of the
regional impacts of the planned Bayou La Batre project. Appendix
A presents further detail relating to the second and third objec-
tives of the study.

A list of contacts made during the course of the project ap-
pears in Appendix B. The references and bibliography listings are
shown in Appendix C. A glossary of terms is listed in Appendix D.

Numbers in parentheses ( ) refer to entries in Appendix C,
References and Bibliography.
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2.0 THE BAYOU LA BAT11E ECONOMY

2.1 Introductign

Bayou La Batre is a city of about 2,200 persons located in
southwest Mobile County, Alabama (Figure 2-1). Although the pop-
ulati08 of the City NGs quite stable for many years, outmigration
occurred in the late 1970's due primarily to the recession in
offshore oil drilling. Population growth has resumed in the
1980's however.

Table 2-1 compares recent population changes in Bayou La
Satre and Mobile County and the State of Alabama. Note that pop-
ulation growth continued in both the County and the State in the
1970's while Bayou La Satre was experiencing outmigration. From
1960 to 1964, population in Bayou La Batre grew faster than did
Mobile County or the State. Nevertheless, Bayou La Batre remains
a very small town; its population represents only about 1/2 of
one percent of the Mobile County total.

The major industries in Bayou La atre are commercial fish-
ing, seafood processing, and shipbuilding and repair. There is
also an apparel manufacturer employing about 500 persons. Total
employment in Bayou La Batre is estimated at 5,000 (1). Since
employment exceeds population by a factor of nearly 2.5, there is
considerable inmigration into Bayou La Batre during the work day.
The residential distribution of the City's workers is not known
with precision; some live elsewhere in Mobile County, others live
in other Alabama counties, and still others live in Mississippi,
which borders Mobile County.

Table 2-1
Population, Bayou La Batre, Mobile County, and Alabama

1970, 1980, and 1984

Percent Percent
Change Change

1970 1980 1970-80 1984 1980-84

Bayou La Batre 2,664 2,005 -24.7 2,162+ 7.8

Mobile County 317,308 364,980 15.0 378,800 3.8

Alabama 3,444,165 3,893,888 13.1 3,990,221 2.5

+ EMcludes some uncounted Vietnamse Imigrants.

Source: Bureau of the Census, U.S. Department of Commerce, as
reported in Mobile District, U.S. Army Corps of Engin-
eers, Benefit-Cost Study for the Ba La atre Harbor
and Channel ReoibaPoet tuDrt), 1967.
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The maritime industries which form the economic base of
Bayou La Satre will be the direct beneficiaries of the proposed
harbor and charnel deepening project. The following paragraphs
discuss each of these industries in some detail.

2. 2 Shri ina; and Shrimp Processina

Seafood and fish consumption has grom rapidly during the past
decade. Shrimp is one of the shell fish that has gained in popu-

larity during this time. According to VoNdruska, Otwell, & Mar-
tin, win dollars, breaded shrimp and raw headless shrimp are the
leading items for U.S. processors" (2).

The mall fishing village of Bayou La Satre is an important
economic center for landing and processing shrimp. It is third
in the Gulf of maxico ports in total value of shrimp landings."
The 196 lending of 14,500,000 pounds of heads on shrimp was val-
ued at $39-700,000 (1). In 1986, 42,504,000 pounds of heads on
shrimp were processed in Bayou La Satre for a total worth of
approximately 110,00,000, according to Ted Flowers of the
National Marine Fisheries Service (NWS).

Shrimp arrives in Bayou La Satre via two different methods:
it is either landed directly from the fishing boats or it is
trucked in from other ports for processing. The fleet working
out of Bayou La Batre consists of 252 gulf boats which operate
for as long as 2 weeks per trip, and 252 bay boats which operate
for about 4 days per trip (1).

A certain amount of vertical integration exists within the
shrimp industry. Several firms are engaged in building shrimp
boats, operating shrimping fleets, operating shrimp processing
plants, and, in some instances, distributing the shrimp in fresh
or frozen form to various markets.

There is a marked trend in shrimping toward larger boats
that can stay out of port for longer periods, and that can handle
a certain amount of on-board processing. The larger boats are
equipped with flash freezers for immediate freezing of shrimp at
sea. These boats have deeper drafts than the ones that have
operated out of Bayou La atre in the past.

It is expected that the shrimp catch in the Gulf of Mexico
will increase gradually over the next 30-40 years, but the maxi-
mum sustainable yield of shrimp in the Gulf will be constrained
by the available biomass.

The effect of the present 12' channel depth is to restrict
the. movement of some of th existing shrimp boats calling at
Bayou La Setre -and to discourage access by the larger, deeper
draft boats. Several of the shrimpers interviewed indicated that
during certain periods of the year it is very difficult to use
the chamn el, because a combination of low tides and northerly
winde reduce the depth of wter in the channel.
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If the Bayou La Blatre charnel were daepeaed to 14 or 10',
most of the problems reported for shrimp boats wuld be alleviat-
ad. It is likely that sm of the shrimp now being trucind in
from other parts for processing would be landed at Bayou La Satre
if the channel were deopended, but it is diff icult to estimate
the magnitude of this shift.

2.3 ceuilfishing Md Fish1 Pr-OWeSing

Although shrimp Is the principal fishery product landed and
processed at Bayou La Satre, WMS , Ted Flowers estimates that in
196 approximately 1,503,000 pounds of oyter mas, 1,205,000
pounds of crab met, and 738,000 pounds of miscellaneous fish and
shellfish products were processed. The miscellaneous category
includes stuffed flounder and crabs, mullet roe, and shark fins.
The value of thes procesped products was ion excess of $14 mil-

* lion.

The waters of Mobile Say and the Gulf of Mexico in the
vicinity of Mobile contain a wide variety of mderatilized spe-
cies, such as: little tunny; blackfin tuna; Spanish sardines;
thread herring; butterfish; and scad (3). Interest in butterfish
has been stimulated recently by opportunities to export this pro-
duat to Japan.

Bayou La Satre is also expected to participate in the
national and international demand for surial-based foods, primar-
ily "imitation" crab. According to Mr. Dayton Graham of JAC
Creative Foods (and Deep Sea Foods, Inc.), a surimi plant is now
being built in Bayou La Satre and will be in operation in early
1966.

According to Vondruska, the U.S. market for surimi-based
seafood products rose to approximately 70 million pounds edible
weight in 1984, with Japanese made imitation crab products
accounting for more than 80 percent of the total (4). Since
then, overall demand for surini products has grown to 100 to 125
million pounds, according to the National Fisheries Institute
(5). The growth in surimL demand is expected to continue, but at
a much slower rate. It Is likely, however, that U.S. production
will replace some of the imported products from Japan. Opportun-
ities also exist for U.S. surimi producers to capitalize an cer-
tain export markets.

The fish most commonly used In making surial is Alaskan pol-
lock, but this species Is almost fully utilized. Thus, growth in
surimi production will have to be based an the utilization of
other speieg, Including same that are found in the Gulf of Max-
ico, such as white trout and croaker.

The lintations an cmercial fishing and fish processing in
Bayou La ftre are similar to those described above for shriping
and shrimp processing. The trend In comercial fishing in to
larger boats with greater on-board processing. Although a cer-
tain portion of the fish processed in Bayou La Batre will always
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be trucked in, there is reas=n to expect that a deepened channel

will generate additional landings of a wide variety of fish.

As with shrimpers, it appears that deepenang the channel to
14' or 16' would accomodata most of the needs of commercial fish-
ng boats.

2.4 Ship Mnd Boat Construction. Conversion, and Repair

Despite its small also, Bayou La Batre has a substantial
ship buildif and repair Industry. The principal ships manufac-
tured are shrimp and fishing trawlers, tugboats, barges, dry-
docks, oil supply vessels, and surveillance support vessels.
These are produced by approximately 16 firms in the Bayou La
Batre area, most of which are located on the Bayou itself.

According to Palmer and Baker, "Shipbuilding of U.S. regis-

tered vessels constructed In Bayou La Batre during the period

1975-194 was 1,040 with a total value of $495,200,000. This
does not include vessels constructed for export tc foreign coun-
tries, which represents 198 vessels, with a value of approximate-
ly $82,400,000. The total value of vessels constructod in Bayou
La Batre during the period 1975-1984 is approximately
S577,600,000" (6).

The experience of Master Marine appears to be indicative of
the future, "The trend in our new construction has been moving
toward larger, deeper draft fishing trawlers for export and lar-
ger, deeper tugboats and oil supply vessels for work further off-
shore along the U.S. Gulf Coast" (7). Several of the boat buil-
ders have been successful in making sales of fishing boats to
firms in Central and South America, Africa, and India. (See, for
example, thelisting in The Fish Boat, December, 1986) (8). Com-
mercial fishing is growing rapidly in developing countries, and
the Bayou La Batre industry seems well poised to tap this expand-
ing market.

In addition to boat building, the yards in Bayou La Batre
have been actively engaged in conversion of vessels from oil sup-
ply to fishing configurations, and from one type of fishing to
another.

Boat builders would like to see the Bayou La Batre channel
made as deep as possible. With each added foot of depth certain
new market opportunities are created. The U.S. Coast Guard, for
example, requires a guaranteed 18' depth for bidding on construc-
tion and repair of its vessels. Certain conversions require
channel depths in excess of 16'.

Based on the Interviews with boat builders, a channel depth
of 18' would satisfy most of the identified needs. Of course, a
20' channel would be preferred by the boat builders if the added
project construction funds can be found. A channel of greater
than 20' in depth would not be cost-effective from the standpoint
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of the non-Federal sponsor, because of the increased non-Federal
share required by the Water Resources Development Act of 1986.

2.5 Other

Opportunities also exist in the Bayou La Satre area for con-
tainerized shipping and for expanded support of the Gulf's oil
and gas exploration and production activities. The location of
Bayou La Satre, the availability of productive, non-a ion labor,
and the mix of entrepreneurial atills favor such developments.

For all of theme applications, a deeper channel would be a
major asset. Channel depths in the range 18'-20' should meet
most needs.
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3.0 REGIONAL ECONIC MODEL

3.1 Introduction

Economic models are used to forecast regional economic
activity, to assess the impacts of public or private invest-
ents, and to evaluate public policies. This section will first
review several generic types of regional economic models, then
discuss seven specific models available to the Corps for use in
estimating the economic impacts of water resources projects.

3.2 Types of Models

A regional economy is a macroeconomy for a subnational
regional area. Thus most regional models are based upon
macroeconomic theories. In general, macroeconomic equilibrium
is given by the expression (9):

Y = A / s(l-t)+t x

where: Y - the equilibrium level of income or GNP
A - planned autonomous spending
s - the marginal propensity to save
t - the income tax rate
x - the marginal propensity to import

The numerator of the equation represents autonomous (i.e.,
not related to income) injections to the flow of income, and
includes autonomous consumption, investment, government
spending, and exports. The denominator is the "leakage rate":
the propor-lon of each dollar injected which is not respent
because of savings, taxes, and imports. The ratio l/leakage
rate (w k) is the "multiplier". For example:

Let A = $500 billion; s - 0.1; t - 0.2; and x - 0.1;

then Y = 500/0.38 - $1,315 billion

and k - 1/0.38 - 2.63 (each dollar of autonomous
spending

is multiplied 2.63 times to determine the equilibrium level

of income)

The multiplier, k, is important because any change in an
autonomous expenditure will be "multiplied" through respending
to produce a larger change in total GHP.

Respending occurs when recipients of the income produced by
autonomous spending purchase goods for their own consumption.
These purchases produce additional income which is also partial-
ly respent. Only partial respending occurs because some of the
additional income is used to pay taxes, part is saved, and part
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is spent on imported goods. Responding repeats itself, becoming
siller and mller with each round, until It approaches zero.

In the national economy the largest injections are invest-
ment and government spendingi the largest leakages are savings
and taxes (although exports and imports are becoming more
important injections and leakages for the U.S. economy).

The macroeconomic model outlined above also applies to
regions, but with several differences. First, regional autono-
mous spending is normally defined as spending that comes from
outside the region. This includes most federal government
expenditures in the region, as well as purchases of goods and
services produced in the region but sold to consumers and
businesses in other regions (for example, agricultural comod-
ities, manufactured goods, and tourism services). Exports are a
far greater proportion of a region's economy than of the
nation's economy -- so much so that most models treat regional
exports as the most important component of regional autonomous
expenditures.

Businesses and consumers living in a given region also
devote a high proportion of purchases to imports from other
regions. Goods purchased in local retail outlets, for ezample,
often were manufactured outside the region. Thus only a small
portion of each dollar spent remains in the region for further
responding (i.e., the retailer's markup); the rest "leaks" into
other regions. This means that, in regional models, the propen-
sity to import is a very important component of the leakage
rate. Further, the smaller the region, the higher is the propen-
sity to import -- with the result that regional multipliersvary
directly with the size of the region.

Because of the importance of regional exports and imports,
many regional models focus on estimating the economic impact on
a region of a given change in regional autonomous expenditures
(often termed "exportdienand*, "external demand" or *final
demand"). These regional models stress the estimation of
regional multipliers and are less concerned with estimating
total regional economic activity. Three widely-used types of
models are outlined in the following pp~ragraphs.

3.2.1 Economic Base Models

Economic base models (10) divide a regional economy into
two sectorss "basic* or export industrion and "nonbasic"
industries. Output (or income or employment) in basic
industries is considered to be determined by forces outside the
regionr output in nonbasic industries is treated as resulting
from the responding of income produced by the basic industries.
The regional economy is thus driven by the autonomous (external)
demand for its exports.

In its simplest form, an economic base model assigns agri-
culure, mining, manufacturing, and federal government to the
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( basic OOCQt€1 construotion, transportation and public utilities,
wholesale and retail trade, finance, services, and state and
local government to the nonbasic sector. The regional multi-
plier is the ratio of total output to basic output (regional
models often use income or employment multipliers instead of
output multipliers). More careful studies assign some basic
sector activities to the nonbasic sector (production of food for
local consumption by local food processors, for example) and
some nonbasic sector activities to the basic sector (hotels and
motels, for example).

This type of model accounts only for Oforward linkages" in
the regional economy, however. That is, the respending of the
earnings of, say, a factory worker, in local trade and service
industries are accounted for. But *backward linkages" are
omitted. Backward linkages occur when an increase in the
external demand for a locally-produced good or service results
in the local producer purchasing additional inpute from other
industries in the region (for example, if an increase in the
external demand for locally-manufactured blue jeans resulted in
the blue Jean manufacturer purchasing denim cloth from another
manufacturer in the region).

A more sophisticated form of economic base model addresses
this problem. For each industry in the region, the percentage
of total regional output (or income or employment) accounted for
by the industry is compared to the corresponding national per-
centage. If the regional percentage exceeds the national percent-
age, the region is assumed to be an exporter of the industry's
product, and the excess is assigned to the basic sector. (For
example, if 12 percent of a region's employment is in industry
i, while only 9 percent of U.S. employment is in industry i,
1/4th of the region's employees are assumed to be basic.) This
method of assigning output, income, or employment to the basic
and nonbasic sectors is called the Location Quotient technique
(11). The regional multiplier is agair the ratio of total
output, income or employment to basic output, income, or
employment.

The Location Quotient technique accounts for both forward
and backward linkages because some output in every industry (up
to the corresponding U.S. percentage of total output) is non-
basic, and thus responsive to changes in basic output.

Economic base models are used to estimate the total region-
al impacts of changes in demand in the basic sector. The basic
sector changes themselves must be estimated by some othei tech-
nique (such as a regional econometric model, discussed below).

Economic base models, even those based upon the Location
Quotient technique, have important limitations. First, economic
base models do not differentiate the effects of specific changes
in external demand. Second, the assignment of activity to basic
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and nombasic sectors is sensitive to the level of industrial )
detail. Finally, economic base models do not provide for cross-
hauling.

It is likely that an increase in the external demand for
the output of a highly automated regional manufacturer which
purchases its inputs outside the region will have a smaller
inpact on total output, income, and employment in the region
than would an increase in the external demand for a labor-
intensive manufacturer which purchases most of its inputs within
the region. 3conamic base models estimate a single multiplier
and hence cannot differentiate between different kinds of
changes in external demand. Regional input-output models, to be
discussed below, are designed to produce separate multipliers
for each regional industry.

The greater the level of industrial detail, the greater
will be the quantity of regional output, income, or employment
assigned to the basic sector. A region may have less than the
national percentage of its employment in Food and Kindred
Products (Standard Industrial Classification (SIC) Code 20), for
example, and hence have no basic employment if the industry is
examined at the 2-digit SIC level of aggregation. But the
percentage of regional employment in SIC 2092, Fresh or Frozen
Packaged Fish, say well exieed the national average. Thus to
accurately assign employment to the basic and nonbasic sectors,
the most disaggregatd level of industrial data should be used.
Even if 4-digit SIC data (the most disagregated data available
from secondary sources) are used, however, too few employees and
too little income will be assigned to the basic sector
(12. p. 8). .!his will result in a regional multiplier which is
too high. The major reason for this is that cross-hauling is
not accounted for.

Cross-hauling occurs when part of the output of a regional
industry in exported to other regions, while at the same time,
the output of the same industry in imported from other regions.
Suppose for example that a region has an automobile assembly
plant (SIC 3711) producing, say, Chevrolet Corvettes. As long
as the percentage of regional employment in SIC 3711 does not
exceed the national average, none of the region's output,
income, or employment in SIC 3711 will be assigned to the export
sector using the Location Quotient technique. In reality, of
course, nearly all of the Corvettes are exported, and most
automobiles purchased by regional residents are imported. The (
problem is that the Location Quotient technique assumes that all
jutput of regional producers is used first to satisfy regional
demander only the excess is assumed to be ezportd. Similarly,
all regional demand for the output of any industry is satisfied
first by producers in the region, only demand in excess of
regional output is assumed to be imported.

It might be thought that the solution to the cross-hauling
problem would be to return to the simpler technique of merely )
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classifing industries as totally basic or noubasic. Leven (13)
found, though, that in many regions traditionl basic industries
such as manufacturing have been declining, while nonbasic indus-
tries have been expanding. The economic base multipliers in
such regions would be noEative.

3.2.2 input-Output Models

An input-output model (see 14, 15, and 16 for more complete
treatments) begins by examining each industry in a region to
estimate its purchases of inputs: from each other industry in
the rogioni from industries outside the region; and from house-
holds within the region (i.e., its purchases of labor ser-
vices). The estimates are expressed in terms of purchases per
dollar of output, or technical coefficients. (As a simplified
example, each dollar of output produced by a mobile home manu-
facturer might require 20 cents of input from a regional fabri-
cated metal manufacturer, 15 cents of input from a regional
plastics manufacturer, I cent of input of regional business
services, 25 cents of inputs from businesses outside the region,
and 39 cents of labor.)

An input-output model also includes one or more final
demand sectors: the output required from each industry to meet
regional export demand and to satisfy consumer demand within the
region. Each dollar of final demand for the output of a given
industry creates additional demands for output in the industries
supplying inputs to the given industry. The production in the
supplying industries in turn creates additional demands for out-
puts in the industries which supply the suppliers. The process
repeats itself until all the direct and indirect effects of the
initial dollar of final demand have been met. The total output
in all industries necessary to produce a dollar's worth of out-
put in the given industry is the regional output multiplier for
that industry. The total payments to households in all indus-
tries required to produce a dollar's worth of output is the
regional earnings multiplier for the industry. Finally, the
total employment in all industries required to produce a
dollar's worth of output in the given industry is the regional
employment multiplier for the industry.

Input-output models do not produce estimates of final
demand. Thus they cannot be used for forecasting regional
economic activity unless a separate estimate of final demand is
available or developed by another model (such as a regional
econometric model, discussed below), Thus input-output models,
like economic base models, are most useful for estimating the
impacts of expected changes in components of final demand.

The major advantage of input-output analysis is that it
produces separate multipliers for each industry, as compared to
the single multiplier provided by economic base analysis. There
are several disadvantages, however, related to the costs of
developing an input-output model, and the realism of the assump-
tions of the model.
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To develop an accurate input-output model for a region, a )
very large sample of business firms must be interviewed to deter-
mine the distuibution of their input purchases and sales of out-
put arong industries both inside and outside the region. This
information is used to estimate the technical coefficients which
are the heart of the model. The interviews must be repeated
every few years because changes in technology, changes in input
prices, and changes in sources of supply and demand will change
the technical coefficients over time. The enormous expense of
creating and updating an input-output model using survey tech-
niques has led to the development of various nonsurvey methods
for developing regional input-output models.

Nonsurvey methods generally begin with a national input-
output table of technical coefficients, such as the one devel-
oped by the U.S. Department of Commerce (17). It is usually
assumed that the input requirements for a given industry are the
sane in the region as in the nation as a whole. This means that
"possible differences in the age of the capital stock, the size
mixture of firms within a sector, differences in technology,
(and) possible variations in product mix ..." (16, p. 47) are
ignored. The errors resulting from this assumption will
increase with the level of industrial aggregation and decrease
with the size of the region. That is, the input requirements
for a narrowly defined industry (i.e., *fresh or frozen fish", a
four-digit SIC industry) in a large region are likely to be more
similar to the national average than the input requirements for
a broadly defined industry (i.e., "food and kindred products", a
two-digit SIC industry) in a small region.

Assuming that the menu of input purchases for each industry
in the region is identical to the corresponding national menu,
the region. source of each industry's purchases of each input
must be estimated. To the extent that inputs are purchased from
other firms within the region, there will be further economic
impacts within the region. Inputs purchased outside the region
create no further regional effects. Thus, for each industry,
the proportion of each input purchased from another industry
within the region must be estimated. These proportions are
called regional purchase coefficients.

The simplest approach to estimating regional purchase coef-
ficients is to simply assume that the total output of each indus-
try is used first to satisfy the input requirements and consumer
demands of other industries and households within the region;
the excess, if any, is assumed to be exported. If the total
demand within the region exceeds regional production, the excess
is assumed to be imported. This method is similar to the loca-
tion quotient technique used in economic base models, and suf-
fers from the same croes-hauling problem. If industries within
a region buy a given input from firms outside the region, while
at the same tim producers of the input within the region sell
to buyers outside the region, the location quotient technique
will net detect the cross-hauling, and will assume that regional
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Sindustries are buying the input from the regional producers.
(This could easily occur if the input needs within the region
were for a different type of product -- within the same indus-
trial classification -- than that produced by the regional
supplier.) The result of this error would be overestimation of
regional multipliers.

More sophisticated techniques for estimating regional input-
output coefficients and regional purchase coefficients from non-
survey data have been developed (18). These techniques allow
for both variations in input requirements among regions and
cross-hauling, and thus improve the accuracy of input-output
multipliers.

The technical coefficients in national input-output models
also change over timer yet because of the time and resources
required to re-estinate the national tables, they are updated
only every decade or so. Thus regional models based upon
national technical coefficients are subject to a further source
of error. However, methods of adjusting technical coefficients
over tine can be used to reduce this source of error (telephone
interview with Benjamine H. Stevens, Regional Science Research
Institute, November, 1987).

The use of regional input-output models based upon non-
survey (or partial survey) methods is growing rapid.y. Although
they cost far more than economic base models to develop and
maintain, input-output models generate industry-specific multi-
pliers that are thought to be more accurate and more useful than
the single multipliers produced by economic base models. The
best regional input-output models are those that use highly. dis-
aggregated industries and estimate regional purchase coeffic-
ients with ithods that allow for cross-hauling and differences
in technical coefficients. Even these models, though, are far
more accurate for large regions, such as states, than they are
for small regions such as counties.

3.2.3 Econometric and Other Models

Economic base and input-output models calculate the impacts
on regional economies of exogeneous changes in regional exports
(economic base models) or final demand (input-output) models.
Thus they are most often used to estimate the effects of speci-
fic anticipated changes such as the introduction of a new manu-
facturing facility or public-sector project (i.e., a water
resources project). If an economic base or input-output model
is to be used to forecast total regional economic activity,
another technique must be -- to forecast regional exports or
final demand.

Econometric models are systems of equations describing the
economic structure of a region. They contain both regional and
national economic variables, many with time lags. Their coef-
ficients are estimated by regression analysis and more complex
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statistical techniques. An econometric model can be used to
forecast regional economic activity and to estimate regional
multipliers. Frequently, an econometric model is used in con-
junction with a regional input-output model: the econometric
model forecasts final demandi and the input-output model esti-
mates regional output, income, and employment by industry.

Another group of models used to forecast either final
demand or total regional economic activity are tim series
models. These models include classical time series models,
hTihdivide a histofical data series (such as employment in a
given industry) into seasonal, cyclical, and trend components --
and generally forecast by trend extrapolation. More sophisti-
cated time series models# such as Box-Jenkins and Vector-
Autoregressive (VAR) models, forecast future values of each
economic variable by regressing historical values of the varia-
ble against lagged values of the same and related variables.
While econometric models are grounded in economic theory, time
series models are not: thoy simply analyze the data to identify
relationships, and assume that the relationships will persist
into the future. An example of a VAR model developed for the
state of Minnesota is provided by Litterman (19).

Because the purpose of this study is to identify the region-
al economic impacts of a proposed water resources project --
rather than to forecast total regional economic activity --, the
remainder of this Section is devoted to input-output and eco-
nomic base models. Specific examples of econometric or time
series models will not be discussed.

3.3 Discussion of Specific Models

The Scope of Work for this research required the evaluation
of four models developed by agencies of the U.S. Department of
Defense: the Economic Impact Forecast System (EIFS); the Auto-
mated Input-Output Multiplier System (AIMS); the Air Force
Region of Influence (ARol) Model; and the Multiregional
Variable Input-Output (MRVIO) Model. Because none of these
models are currently available for application on a personal
computer (PC), three additional models were also reviewed: the
Bureau of Economic Analysis Regional Input-Output System (RIMS
II); the Regional Science Research Institute PC 1-0 Modeli and a
Forecasting and Simulation (FS) Model developed by Regional
Economic Models, Inc. The following paragraphs discuss each
model.

3.3.1 Economic Impact Forecast System (Zips)

The Department of the Army, with cooperation and support
from the Department of the Air Force, developed ZIFS in the mid-
1970's. The system has been continuously enhanced over the
yearst this discussion i& based upon the RIIS currently avail-
able (20). 2I8 is an interactive computer system, and is one
of several applications programs included in an "umbrella" )

C-3-6



(.. system named the nvironmental Technical Information System
(ZTIS). ETI is maintained on a computer in Champaign,
Illinois, and is accessable via a telephone hookup.

31I8 is both a source of socioeconomic data and a tool for
estimating economic impacts. Historical socioeconomic data on
population and its characteristics, housing, employment by
industry, and personal income by source can be obtained for
regional configurations defined by the user. A region may be
defined as any county, or any group of up to 800 counties.

To estimate economic impacts, ZIPS relies primarily on
economic base multipliers, developed using the location quotient
technique applied to four-digit industrial groups (20, pp. 11-
12). Moreover, recent enhancement to ZIPS allow the user to
estimate multipliers using the Regional Industrial Multiplier
System (RIMS), or using the Automated Input-Output Multiplier
System (AIMS). Since these models will be discussed later, the
ZIPS description will be limited to the economic base model.

There are five economic impact submodels in ZIPS, one for
each of the five functional areas of military actions:
Construction; Operations and Maintenence: Trainingy Mission
Changer and Contractor/Industrial Type Activities. Each sub-
model has the general model structure shown in Figure 3-1.
Changes in wages and salaries are converted into changes in
local sales, which are translated into changes in direct employ-
mont and income. Local purchases by military personnel are also
converted into local sales, employment and income. Employment
multipliers are applied to estimate indirect employment; income
multipliers are applied to estimate indirect income. Next, the
total changes in local sales are used to estimate changes in
local property values, taxes, and local government expendi-
tures. Only local shares of state property taxes, and local
property taxes, are estimated.

EIFS is an interactive system. The user enters the system
and is prompted to supply certain information sequentially:
first, the regional definition; next, the "profile" or type of
information required. If the profile "forecast models" is
selected, the user will next be prompted for the submodel (with
or without deflation of nominal dollar data); then for certain
additional information. For example, the Construction submodel
requires the user to specify either the dollar volume of the
construction or the local expenditures, the percentages to be
spent on labor and materials, the number of military families
moving on-post from the region, and the average income of affect-
ed military personal. A hypothetical construction project
impact is shown in Figure 3-2.

The strengths of EIPS are ready access (the Mobile District
Corps of Engineers staff is connected to ZIPS via computer
terminals), relative ease of use, and the reasonable estimates
of economic impacts provided by the system. Its shortcomings
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Figure 3-2
( Sample Output For an ZIPS Forecast

Forecast Neoels - which Ovuctional area? (Kcr. to see list): I

CDNGTWI CT tON

Project namq: Construction FA ExampIe
It entering total opendituros. enter I

local osponditures. enter 2 I
Dollar volume of ceostruction project: $10.000. 000
Local espoedituroo of project: S277M7. 90 (calculaoed)
Percent feo laber: 33
Percent Por materials: 40
Percent allowed for other: 25.00 (calculated)
Number of milltav families to move onto bass from local region: 23
Average income of affected military personnel: 15. 5W

*ei**o**" CONSTRUCTION IPACT FORECAST FOR Construction FA Eample .*..oe

Eport oemplomnt multiplIer" 2. 1221
Export income multiplior: 1. 7604
Change in local

Sales volue. ............... Direct: 0 3. 39. 000
Induced: • 4,038,000

Total: 6 7.636.000 C 0.4 1%)
Ems lIomont ...... .... ...... Direct: 294

Total: 406 0.277)
Incom e ..................... Direct: 0 2,424.000

Total (place of work): 6 2.6W4.000 0. 03)
Total (place of residence): 6 2. O7,000 ( 0.294%)

Consumption ............... Housing: 0 $07,000

Non-housing: $ L.631.000
Invoestmnt ................ Housing: 5 2 4.000

Nan-housing: 0 220,000

Number of school children ........ : -22 c -0.024%)
Property -valueo .................... : b. 77.000 0. 431%)
Government revenues ......... Taxes: * 302.000

State and federal aid to schools: 0 -14.000
Government espenditure ... Schools: 6 -6.000

other: * 234.000
Net: • 230.000

Sources D. P. Robinson, 7 W Hamilton, R. D. Webster, and
N. J. Olson, Economic Ipact Forecast System
(3IF) III Uso's M Manual Updated Edition, CEURL
Technical Report U-69 (Revio'ed). May 1984, p. 60.
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are that 9178 is not available for use on a PC, that its estima-
ted impacts are "timelessm (that is, impacts are not estimated
year-by-year), and that tax impacts are estimated only for pro-
perty taxes and only for local governments.

3.3.2 Automated Inout-Output Multiplier System (AIMS)

The AIMS model is now available as a subsystem of ZIPS (21,
22,. AIMS is a system for generating regional input-output
multipliers by nonsurvey techniques augmented by regional data.
The user can generate output, earnings, and employment multi-
pliers for 517 industrial sectors or aggregates of sectors.
Regions are specified by the user, and may include one or more
counties as in ZIPS. An example of AIMS output is shown in
Figure 3-3.

A comparison of AIMS multipliers with multipliers produced
by a partial-survey input-output model of Mississippi, and with
multipliers produced by the Bureau of Economic Analysis' RIMS-II
system, indicated that AIMS multipliers were within reasonable
percentages of multipliers produced by other input-output models
(21).

The AIMS multipliers are likely to be more accurate than
the economic base multipliers used in the main ZIPS forecasting
system. But the AIMS sub-system produces only output, income,
and employment multipliers; it does not fully model the economic
impact of a given change in expenditures, as does the main EIFS
model. For example, AIMS does not estimate effects on local tax
revenues, which are particularly important in local cost
recovery studies.

3.3.3 Air Force Region of Influence (AFROI) Model

The APROI model (23) is an interactive system, used to esti-
mate both the ragion impacted by a given action and the magni-
tude of the impact. AFROI is maintained in the same "umbrella"
Environmental Technical Information System (ETIS) as is HIPS,
and so is accessible to HIPS users.

The user of AFROI selects a "boundary region": a group of
counties large enough to absorb all of the regional eccnomic
impact of the proposed mili. -. ion. The user also provides
some additional input about the size and nature of the action,
about the economies of each county (the latter may be obtained
' rom HIPS), and about the distances between the counties.

AFROI then applies a gravity-potential model to allocate
direct expenditures among cobnties in the boundary region. A
gravity potential model estimates a given interaction between
two places as a direct function of the size (or other measure of
"attraction") of the places, and an inverse function of the
distance between the places. This stop estimates the "region of
influence" (RO).
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Figure 3-3
Exanple of AIMS Output

AIMS Multiplier Computations (1177 10 table) -3 10 Codes

Direct Effect (D E) 0.756465
Goods ad Services Purchased Locally 0.322753
Labor Hired Locally 0.433702

Indirect Effect (IE) 0.832979
AVw Share of Local Noa.Govt Earnings (P1) 0.001831
Mfg Share of Local Non-Govt Earnings (P2) 0.330034
Local Shaue of US Non-Govt Earnings (52) 0.0 10444
3*4 1K) - .535. .79-PI - .138P2 + .17 *1n452) + 1.0301a(DE)
ln(1E) 0.457318

Output Multiplier (Mq) - 1 + DE + IE 2.389444

Income Multiplier (MI) - lj + (Mq.- 1)*[. 0.914522
lACome6 Per Output.- Selec41ted dUStls (1i) 0.433702
Income per Output.- Avg (1.) 0.403529

Employment Multiplier (Me) = Ej + (Mq.- 1)*E. 84.133935
Employment per Output - Selected Industries (Ej) 32.392180
Employment per Output.- Avg (E.) 37 .239185

Source: Kim M. Bloomquist, Ronald D. Webber, and Dennis P.
Robinson, *An Interactive System for Generating
Regional Input-output Multipliers", U.S. Army
Corps of Engineers, (forthcoming).

Next, the indirect economic impacts on each county -- in
terms of sales volume, employment, and income -- are estimated
using economic base multipliers from EIPS. Finally, adjustments
are made to each county'sa impact based upon the estimated total
regional impact.

APR01 was designed for Air Force use, but a generic version
has now been developed and will be available January 1, 1988.
The system may be used in conjunction with ZIPS whenever it is
important to estimate the county-by-county economic impacts of a
proposed action as well as the total regional impact. AFR01
requires more user-supplied inputs than ZIPS and, like EIFS, is
not available for use on a PC.

3.3.4 Multiregional Variable Input-Outiput (MRVIC) Model

The MRVIO model was developed to measure the economy-wide
impact of transportation projects (24, 25). Like each of the
models thus far discussed, KRVIO estimates the zegional economic
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effects of the construction phase of a transportation project.
But MKVIO also uses the changes in relative transportation costs
resulting from the project to estimate changes in trading pat-
terns, output, employment, and income on a region-by-region
basis.

Obviously, MRVIO is useful primarily for large-scale pro-
jects which result in major shipping cost savin4s. It has been
applied to the Coosa River Navigation Project, deepening of the
Baltimore and Norfolk harbors, and the Ohio River Mainstream
Navigation Project (26). The model is not yet available in an
interactive computer environment.

3.3.5 Bureau of Economic Analysis Regional Input-Output
Modeling System

This system (RIMS II) provides a comprehensive set of
regional economic multipliers for virtually any region defined
by one or more counties (27, 28). RIMS II is based upon the
1977 national input-output table (17), and BSA's own data series
on county wage and salary data.by 4-digit SIC code. Technical
coefficients and regional purchase coefficients for each county
were estimated using the location quotient technique. Output,
earnings, and employment multipliers for 39 industries in each
state are available in published form (28). Multipliers for a
531-industry disaggregation, for counties, states, or multi-
county regions, are available from BEA for prices starting at
$1,500 per region.

RIMS II multipliers differ slightly from the RIMS multi-
pliers available in EIFS. The latter are based upon the
original RIMS system, which used a more sophisticated (and more
costly) method for estimating regional purchase coefficients
(29, p. 62). The RIMS multipliers available in EIUS are based
upon the 1972 national input-output table.

The advantages of RIMS II multipliers are that they are
based upon a more recent national input-output table and that
they are available to users not connected to the EIFS system.
At the state level, RIMS II multipliers for 39 industries are
available at nominal cost; at the county level, and for more
disaggregated industries, RIMS II multipliers are more costly.

3.3.6 Regional Science Research Institute (RSRI) PC 1-0 Model

None of the models discussed thus far is currently avail-
able for use on a PC. The PC 1-0 model, developed by a private,
non-profit organization, is specifically designed for the PC
(30). It requires an IBM-compatible PC with a hard disk, a
floppy disk, and 256K of core memory.

PC 1-0 is based upon a 494-sector national input-output
table. Regional technical and purchase coefficients are esti-
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mated using advanced techniques that allow for cross-hauling(31). output seay be produced for all 494 sectors, or for aggre-

gations pecified by the user. An example of aggregated output
is provided in figurte 3-4.

The model is interactive, with prompts provided to the user
after he/she enters the system. A number of Otranslators"
(subsystems which provide estimates of additional economic
variables beyond employment# output, wages, value added, state
taxes, and local taxes) are availablet others can be developed
for the user.

PC 1-0 is a state-of-the-- "' odeling system developed
specifically for use on a PC. _.i major drawback is costs a
state model is priced at $7,500; regions made up of groups-of
counties are priced from $2,000 to $7,500, depending upon the
population size of the region. Annual updating costs 20 percent
of the purchase price each year.

3.3.7 Regional EcoAomic Models, Inc. Forecasting and Simulation
Models

Regional Economic Models, Inc. (REMI) has combined econo-
metric and input-output techniques to develop regional forecast-
ing and simulation (FS) models (32, 33, 34). The addition of
the econometric model makes it possible to forecast total region-
al economic activity as well as to simulate the effects of uper-
specified changes.

FS models are based upon a 500-sector input-output table,
and provide output data for 53 industrial sectors. They are.
available in either a mainframe or PC uonfiguration. The FS
system is interactive, with prompts provided to the user. A
number of state governments (for example, Illinois, Wisconsin,
Minnesota, and Kentucky), metropolitan governments, univer-
sities, and other organizations have purchased FS models. The
cost of an FS model is negotiated with REMI.

3.4 Conclusions

The EIFS is the system of choice for estimating the
regional eqonomic impacts of Corps of Engineers water resources
projects. It is available on-line to the staff of each Corps
District, it is interactive and user-friendly, and it provides
partial estimates of changes in local tax revenues (which are
needed for local cost-recovery studies. The economic base
multipliers used by ZIFS are not industry-specific and hence
less accurate than input-output multipliers. But EIFS will
report the relevant RIMS multipliers at the request of the
user. At present, EZIS is not available for use on a PC.

The next section develops a model which can be used on a PC
in conjunction with RIMS multipliers obtained from the EIFS
system. The model is designed to be particularly applicable in
local cost recovery studies.
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Figure 3-4
Sample PC 1-0 Output for *Region X"

A SAXPLI RUN OF "REOION Z"

(ZWpLOW0NT IN JON, NOT FULL-TIXU EQUIVALEITS)
(DOLLAR FIGURES IN THOUSANDS)

EXPLOTYJNT OUTPUT VAGES VALUE ADDED

AGRICULTURE .9 11.3 3.6 4.0
AGRI. SZRV.. FORSTRY, & FISH .4 7.1 3.0 3.3
XINING 1.2 119.3 28.2 74.4
CONSTRUCTION 71.4 2700.5 1237.0 2114.1
NANUFACTURINO 66.4 4238.9 913.9 1578.6

TRAxPORT. & PUBLIC UTILITIES 13.0 1485.8 234.5 638.9
WHOLESALE 9.6 455.6 172.4 298.9
RITAIL TRADE 29.1 690.8 30.'7 466.3
FINANCE, INS., & REAL ESIATE 7.7 539.6 129.9 371.2
SERVICES 34.3 1182.8 449.0 737.7

GOVERNMENT .5 26.4 10.5 14.0
ADXIN. AUXILIARY .0 .0 .0 .0

TOTAL 234.5 11457.9 3488.6 6301.5

MULTIPLIERS 1.703 1.523 1.613 1.596

VAGES-NET OP TAXES- 3106.223

ST TAXES-TOURISTS - .000
INDIRECT ST TAXES - 216.978
TOTAL STATE TAXES - 216. 978

LOC TAXES-TOURISTS- .000
INDIRECT LOC TAXES- 327.732
TOTAL LOCAL TAXES = 327. 732

OTHER VALUE ADDED - 2050.801
TOTAL VALUE ADDED - 6301.533

TOTAL INITIAL DISTURBANCE (S THOUSANDS) - 18919.390

EFFECTS PER S1 XILL. OF INITIAL DISTURBANCE
EXPLOYlrNT a 12.4(JOBS)
INCO = S 184393.20
STATE TAXES S £ 11468.53
LOCAL TAXES * S 17322.55

VALUE ADDED S 5 333072.80

Source: Regional Science Research Institute, USer's
Handbookfor PC I-Os A Rgional Input-Output
Model, Peace Dale, Rhode Island, 1987, Appendix C.
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. 4 .0 TR BCOUSC INPACTOF TE .BAYOU A ATN PRtOJECT

4.1 Zntroduction

The Mobile District requires an economic impact model that
wills 1) be available for use on a PCr 2) estimate economic
impacts on a year-by-year basis: and 3) estimate additional tax
revenues which could be used to reimburse state and local govern-
ents for the local share of project costs. None of the Depart-

sent of Defense-developed models reviewed in Section 3 met all
of these requirements: private models could possibly be tailored
to meet the requirements, but only at significant additional
cost to the Mobile District. Thus STRATNOICA has developed an
easy-to-use, PC-based model to estimate the economic impacts of
the Bayou La Batre harbor and channel deepening project.

The STRATEGICA model begins with user-supplied data on the
direct effects of the project: the increases in regional out-
put, employment, and income resulting directly from the exist-
ence of the project. Thus the first part of this section
discusses the estimation of the direct economic effects of the
Bayou La Batre project, and the second part discusses the
STRATEGICA model and estimates the total economic impact of the
project. Appendix A provides the detailed specifications for
the STRATECICA model and instructions for its application.

4.2 Direct Effects of the Project

The proposed harbor deepening project will increase the
present 12-foot channel to either 14, 16, 18, 20, or 22 feet
(Mobile District, 1987). The national economic development bene-
fits of the project take the form of cost savings to the major
industries in Batou La Satre: commercial fishing and shipbuild-
ing. These benefits are estimated to average $4,885,100 per
year (discounted annual average) for an 18-foot channel (1).
Cost savings would be smaller for lesser depths.

Cost savings in commercial fishing would occur because the
deeper channel would reduce vessel delays, vessel damages, diver
costs, and travel time. Cost savings in shipbuilding and repair
would be realized from reduced vessel delays in sea trials and
deliveries, the increased ability to repair ships in Bayou La
Satre rather than at sea, the increased ability to conduct
vessel testing at Bayou La Batre rather than elsewhere, and
reduced vessel damages.

The Mobile District (1) estimates that the growth in out-
put of each industry will be the same under with project cond-
itions as under without project conditions, but that the output
will be produced at lower cost (i.e., using less labor and
materials). While these cost savings will increase the efficien-
cy of the commercial fishing and shipbuilding industries (and
hence create national economic development benefits), they will
reduce employment and income in Bayou La atre.
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At this level of analysis, then# it appears that the Bayou
La Sate region will benefit from the oonstructio impact of the .J
harbor deepening project, but suffer locaalsed impacts from oper-
ation of the pro3ect. Nevertheless, STR&TZC& believes that
deepening the harbor and channel at Bayou La Satre w*Xl lead to
a significant expansion of employment, income and output in the
shipbuilding and repair industry.

Interviews with a number of the sixteen local shipbuilders
determined that the Bayou La Satre shipbuilding and repair
industry has a significant competitivo advantage compared to
other producers. The competitive advantage stems from 1) the
long experience of the Bayou La Satre firms (many of which have
been in the san families for four generations)i 2) the fact
that several of the larger shipbuilders also own and operate
fishing fleets, which keeps them current with technological
developments in ship designi and 3) low labor costs steaming
from the fact that Bayou La atre shipbuilders employ nonunion
labor.

The trend in fishing trawlers is toward larger vessels.
Size is also important in other kinds of ships produced at Bayou
La atre# research vessels, coast guard vessels, and military
landing craft. Servicing research vessels and oil drilling
platforms in also hampered by the shallow channeli so is repair
work on larger vessels such as oil tankers. Bayou La Batre
shipbuilders report that they have lost construction and repair
contracts due to the limitations associated with the 12-foot
channel.

The Bayou La Batre shipbuilding industry currently con-
structs an average of 115 vessels per year and repairs an
additional 725 vessels. Zaployment ranges between 700 and 1000
workers over a typical year (I). This volume of business is
well below peaks reached in the late 1970's (6). Part of the
decline is due to the national economic recessions of 1980 and
1981-82, and part to the increase in the exchange rate of the
dollar in 1980-85 (which gave foreign shipbuilders a cost
advantage). Nevertheless, a large share of the decline in Bayou
La Batre's production is due to the constraints imposed by the
12-foot channel. Shipbuilders estimate that business would
double within a year or two of completion of an 18-foot channel
The shipbuilders believe that a 20-foot channel would create
even nore business opportunities.

The additional production, employment, and income made
possible by deepening the Bayou La Batre harbor to 18 feet would
create r1qional development benefits for the Bayou La Batre
region. That is Bayou La Satre shipbuilders would increase
their share of the national market. Additional development
benefits would be created too, as the lower costs at Bayou La
Satre are translated into lower prices for a larger number of
customers. Moreover, additional foreign business (which would
otherwise go to producers in other countries) might well be
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attracted to Bayou La 3atre. Bayou La Batt* shipbuilders
already do a considerable volume of export business, mostly with
customers in Latin American and African countries.

There are also potential dovelopmer-t benefits from commr-
cial fishing and simulated seafood (@urimi) production in the
Bayou La Batre region. The traditional emphasis of commercial
fishing and seafood processing has been shrimp, however, and
shrimp production will be constrained by bioaass linitations
after the year 2000 (l). Fishing for and processing of butter-
fish (a Japanese delicacy), and other species used in surimi has
the potential for rapid growth. But deepening the harbor in
unlikely to increase the volume of seafood processed at Bayou La
Batre. What is most likely is that a greater portion of the
seafood processed will be landed at Bayou La Batre rather than
trucked from other ports. Thus no regional development benefits
were estimated for commercial fishing or seafood processing.

Regional development benefits of the Bayou La Batr harbor
deepening project, then, were estimated for the construction of
the project and for the resulting expansion of the shipbuilding
and repair industry. The additional direct expenditures created
by the change in final demand are expected to have a multiplier
effect on the region -- in terms of jobs, earnings, and state
and local government tax revenue.

4.2.1 The Direct Effects of Proiect Construction

Table 4-1 reports the estimated construction expenditures
for the harbor and channel deepening project. Costs are est.-
mated by type for each of several alternative channel depths.

It is clear from the data in Table 4-1 that construction of
the project is not labor-intensive. At the recommended 18-foot
depth, labor costs account for only 11 percent of the $13.1
million total cost. Materials purchases for bulkheads, on the
other hand, represent 63 percent of the costs of the project.

In 1986, the average construction worker earned $25,225,
including employer-paid benefits, or burden (35). Thus the
labor expenditures for the 18-foot channel of $1,436,400 would
create 28.45 direct jobs in construction for each of the two
years required for construction of the project.

4.2.2 Direct Impact on the Shipbuildina Industry

Table 4-2 estimates the direct impact on the shipbu.lding
industry in terms of employment for each year of the 50-year
life of the project. The first column reports the Corps of
Engineers without project employment estimates (I). Column two
reports the losses of jobs implied by the project improvements
to commercial fishing (i.e., fewer commercial fishing vessel
repairs). The third column reports the losses of jobs implied
by project improvements to the shipbuilding and repair industry

( C-4-3



Table 4-1
Preliminary Cost 2stimates, Bayou La Batre Project

(thousands of dollars)

Channel Depths 14' 16, is, 201 22"

Drndginga
Labor 763.9 $ 974.0 $1,236.4 $1,771.1 $2.123.5
Fuel 307.7 389.6 494.5 708.4 849.4
Food & Water 128.2 162.1 206.1 295.2 353.9
Other (dis-
posa1 lands,
the dredge,
etc.) 1,809.2 2,170.8 2,634.2 3,578.8 4,201.4

Subtotal 3,014.4 3,696.7 4,571.2 6,353.5 7,528.2

Bulkheads.
Labor 200.0 200.0 200.0 200.0 200.0

Fuel 20.0 20.0 20.0 20.0 20.0
Materials
and Other 5,716.8 7,492.8 8,315.8 10,272.8 13,300.8

Subtotal 5,936.8 7,712.8 8,535.8 10,492.8 13,520.8

TOTAL COSTS $8,951.2 $11,409.5 $13,107.0 $16,846.4 $21,049.0

Construction
Period (months) 24 24 24 24 24

Sources U.S. Army Corps of Engineers, Mobile District.

The fourth column is STRATEGICA's projection of total employment
under with project conditions (net of all losses due to project
benefits). The projection is based upon the reported expectat-
ions of Bayou La BatE Shipbuilders. It provides for the
doubling of 1986 employment by the sixth year of project life
(1996), with growth thereafter at the rate projected by the
Corps of Engineers (1.4 percent opr year, see (1)). Figure 4-1
illustrates employment growtsi pbuilding under without and
with project conditions.

1.2.3 Direct Impact on Commercial Fishing

Due to the benefits of the proposed project (principally
time saved by commercial fishing vessels), employment in commer-
cial fishing will be reduced under with project conditions. The
reduction is estimated at 7 jobs in 1991, which will grow to 8
jobs in 2001 and remain constant thereafter.
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Table 4-2
Impact on Direct Employment

in the Shipbuilding and Repair Industry (SIC 373)
of the Bayou La Batre Harbor-Deepening Project

Losses due to
Channel Zprovements

Corps 8TRATEOICA
Without Commercial With
Project Fishing Ship- Project Net Gain
Estimates Repairs Building Estimates or Loss

Year (0 of Jobs) (0 of Jobs) (9 of Jobs) (# of Jobs) (9 of Jobs)

TM 5 .. 8-
1987 862 --- --- 862
1988 874 --- 874
1989 886 --- --- 886
1990 899 --- -- 899 ---
1991 911 -7 -52 999 88
1992 924 -7 -53 1,111 187
1993 937 -7 -53 1,236 299
1994 950 -7 -54 1,374 424
1995 963 -8 -55 1,528 565
1996 977 -8 -56 1,699 722
1997 990 -8 -57 1,723 733
1998 1,004 -8 -57 1,747 743
1999 1,018 -8 -58 1,772 753
2000 1,033 -8 -59 1,796 764
2001 1,047 -8 -60 1,822 774
2002 1,062 -8 -61 1.847 785
2003 1,077 -8 -61 1,873 796
2004 1,092 -8 -62 1,899 807
2005 1,107 -8 -63 1,926 819
2006 1,122 -8 -64 1,953 830
2007 1,138 -8 -65 1,980 842
2008 1,154 -8 -66 2,008 854
2009 1,170 -8 -67 2,036 866
2010 1,187 -8 -68 2.064 878
2011 1,203 -8 -69 2,093 890
2012 1,220 -8 -70 2,123 902
2013 1,237. -8 -71 2,152 915
2014 1,255 -8 -72 2,182 928

C-4-5



F igure 4-i1
B"gou la Batre Eamplagnent
in Shipbuilding and Repair

sees-

N~umber 208 Pr-OJ ~t
of

Jobs 5t~.

86 91 96 81 06 11 16 21 26 31 36 41

Source: Without project estimates by U.S. Army Corps of
Engineers, Mobile District, (1); with project
estimates by STRATEGICA, Inc.

4.3 The STRATEGICA Economic Impact Model

The strategica regional economic impact model applies
employment multipliers to direct construction and shipbuilding
expenditures to estimate the total change in regional employ-
ment. Earnings-per-job estimates (including burden) are used to
estimate the total impact on regional earnings. Then, effective
tx rates are applied to estimate increases in revenue from

major taxes. The first step, though, was to determine the
appropriate region where the economic impact would occur.

4.3.1 Defining the Relevant Region

Increased income and employment whichs are the direct
effets of the deeper harbor and channel will be created at
Bayou La Satre. Since many of the workers in Bayou La Satre
live elsewhere in Mobile County, and in adjoining Alabama and
Mississippi counties, additional incomes will be produced
throughout Mobile and contiguous counties. Respending of the
direct income will create indirect employment WA income in
other Part$ of Alabama, and even in Mississippi.)



In a local cost-recovery study, the region of interest
depends upon the governments likely to provide the non-federal
share of project costs. In the came of the Bayou La Satre
project, the met Ulkely governmental entity to provide the non-
federal share is the State of Alabama (see Section 5). There-
fore the STRATUOICA model was designed primarily to measure the
economic impact of the project on the State of Alabama, anci to
estimate the enhanced tax revenues that should enale the tat3
to recover its costs.

It is possible that the Mobile County will share in the
costs of the Bayou La Satre proji. An economic impact model
was also developed for Mobile County, which included the impact
on Mobile County property tax revenue.

It is likely that the City of Bayou La Batre will provide
some *in kindO local cost sharing in the form of lands, ease-
ments, and rights-of-way (see Section 5). The City is expected
to recover its costs via higher local tax revenues. But the
City is constrained by its boundaries: the amount of recovery
depends upon such factors as annexation and in-migration of
population -- factors which cannot be accurately modeled. More-
over, comprehensive economic data are not reported for cities.
For these reasons, an economic impact model was not developed
for the City of Bayou La atre.

4.3.2 Structure of the Model

The model begins with user-supplied estimates of construc-
tion employment, direct employment losses due to project improve-
ments, and direct employment gains due to regional economic
expansion. Construction employment is then translated into
construction earnings, and not direct employment increases in
shipbuilding and repair are translated into earnings and output,
based upon data in the Census of Manufacturing (36). Then
adjusted RIMS II multipliers are applied to the direct employ-
ment and earnings estimates to produce estimates of total
employment and earnings attributable to the project for each
year of project life. Finally, effective tax rates are applied
for state sales and income taxes (for the Alabama region), and
county property taxes (for the Mobil* County region) to estimate
increases in local tax revenues. (Dotailed equations for each
of these procedures are provided in Appendix A.)

4.4 The Regional Economic Impact of the Project

Figure 4-2 reports the estimated direct and indirect
impacts of the Bayou La Satre project on the State of Alabama
for employment, earnings and state tax revenues. The total
employment impact grows from 57 jobs in 1989 to 2,836 jobs in
the year 2041. The earnings impact, in 1986 dollars, is $1.3
million in 1989, and grows to $54.4 million by the year 2041.

C-4-7



got additional tax receipts begin at $56. 100 in 1"69, and
increase to $2.4 million by the year 2041. The annual average
Increent to state tax revenue is $1,592,400.

fte estimated Impact of the Sayou La Satre project on the
Mobile County Ucofcmy in Illustrated in figure 4-3.* The total
number of jobs to be created In Mobile ConyIncrease from 43
in 1969 to 2,041 In the year 2041. Total additional earnings
rise from $1.0 million In 1989 to $36.4 million in the year
2041.* The not increase In County property tax revenue in
estimated to grow from $5,500 In 1969 to $211,800 in the year
2041, the annual average is $140,900.

Figure 4-2
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Figure 4-2 (Continued)
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Figure 4-3
Impact of -the Bayou La Datre Project
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FIgure 4-3 (Con tnued)
Impact of the Bayou La Batre Project

on the Mobi le County Economy

c) Increments to Property Tax Revenue
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Source: STRATEGICA, Inc.

The data upon which Figures 4-1, 4-2. and 4-3 are based are

reported in Tables A-1 and A-2 in the Appendix to this report.
STRATEGICA believes that the estimates of the direct impacts of
the Bayou L4 Satre project are reasonable, and the adjusted RIMS
1I multipliers used to estimate the secondary effects are conser-
vative. Nevertheless, simulations were prepared to determine
the effects on state and local government tax revenue of smaller-

than-anticipated project impacts.

4.5 Simulations

The estimates of the net increases in direct employment in

shipbuilding and repair (see Table 4-2) were based upon the
opinions of shipbuilders in the region. Simulations were pre-
pared for two alternative cases. The first case assumes that
only one-half of the additional jobs estimated ia Table 4-2
result from the project. The second case assumes that only one-
fourth of the additional jobs are produced.

The effects of those alternatives on increments to Alabama
tax revenues for selected years are compared to the STRATBGICA
estimates in Table 4-3. If only half of the additional jobs in
shipbuilding and repair are created by the project, the addit-
ional state tax revenues produced during the operational phase
of the project grow from $60,300 in 1991 to $1,185,100 in the
year 2041. Average additional revenues are $786,800, or 49.4
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Table 4-3
Simulations of Additional Alabama Tax Revenues
Under Alternative Job-Creation Assumptions

(thousands of 1986 dollars)

Case 1 Case 2
STRATZGICA 1/2 of Direct 1/4 of Direct

Year Estimates mployment zmploYment

1989* 56.1 56.1 56.1
1990' 56.1 56.1 56.1

1991 138.9 60.3 21.0

1992 315.5 148.4 65.3
1993 515.5 248.1 115.0
1994 738.4 359.5 170.0
1995 990.0 485.1 233.1
1996 1,270.2 625.0 302.4
1997 1,289.5 634.5 307.4
1998 1,307.4 643.0 311.5
1999 1,324.4 651.5 319.6
2000 1,343.7 661.0 323.7
2001 1,361.1 669.5 329.0

2041 23924 1,18;.1 581.9

TOTALS 84,397 41,700 20,363
Average 1,592.4 786.8 384.2

* Construction phase; impacts are identical for all cases.
Sources STRATEGICA, Inc.

percent of the average revenues estimated by STRATEGICA. If
only 1/4 of the estimated additional direct jobs are created by
the project, the additional state tax revenue generated during
the operational phase will rise from $21,000 in 1991 to $581,900
in the year 2041, for an annual average of $384,200.

Table 4-4 reports the results of an identical simulation
for the Mobile County model. - ...y 1/2 of the expected addit-
ional direct jobs in shipbuilding and repair are produced by the
project, the annual increrent to Mobile County property tax
-everue during the operational phase of the project will grow
rrom $5,100 in 1991 to $104,800 in the year 2041, for an annual
average of $69,500. This represents 49.3 percent of the STRATEG-
ICA estimate. If only 1/4 of the direct jobs are created, the
annual increment to property tax revenue will rise from $1,600
in 1991 to $51,300 in the year 2041. The annual average would
1-* $33,800, or 24.0 percent of the STRATEGICA estimate.
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Table 4-4
Simulations of Additional Mobile County Property Tax Revenues

Under Alternative Job-Creation Assumptions
(thousands of 1986 dollars)

Case 1 Case 2
STRATEGICA 1/2 of Direct 1/4 of Direct

Year Estimates Emplonment Employuent

1989' 5.5 5.5 5.5
1990' 5.5 5.5 5.5

1991 12.1 5.1 1.6
1992 27.7 12.9 5.6
1993 45.4 21.8 10.0
1994 65.2 31.6 14.8
1995 87.5 42.8 20.4
1996 112.3 55.2 26.6
1997 114.0 56.0 27.0
1998 115.6 56.7 27.4
1999 117.1 57.5 27.7
2000 118.8 58.3 28.1
2001 120.4 59.1 28.4

2041 211.8 104851.3

TOTALS 7,468 3,684 1,792
Averages 140.9 69.5 33.8

' Construction phase; impacts are identical under all cases.
Sources STRATEGICA, Inc.

4.6 Conclusions

The STRATEGICA regional economic impact model is a PC-
based, easy-to-use model developed for application to the Bayou
La Batre harbor deepening project. The instructions provided in
the Appendix allow the user of the model to simulate a variety
of project impacts, and to test the sensitivity of the various
parameters. For example, the user can change the direct employ-
ment impacts, change the earnings-per-worker estimates, substi-
tute multipliers from other sources, and alter the effective
local tax rates. The model can also be applied to different
kinds of projects and other regions. Two important limitations
should be noted, however.

First, the user of the STRATEGICA model must supply the
direct project impacts for each year. This same restriction
applies to all regional economic impact models, but it is
nevertheless important to bear in mind.
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second. regional economies, like national economies, change

over time. Technological developments alter the technical coef-
ficients in the underlying input-output model (o the structural
equations in the underlying econometric model). Noreover, the
growth of regional industries, and the entry of new industries
into the region, change the distribution of input purchases. In
addition, productivity improvements change labor requirements
and real earnings. For thes reasons, the estimated regional
impacts generated by any model are less certain for distant-
future years than for near-future years. While it is necessary
to estimate economic impacts for each year of the 50-year life
of a water resources project, little confidence can be placed in
the estimates for years in the next century.

With these limitations in mind, it is nevertheless con-
luded that the Bayou La Batre harbor deepening project will
produce significant numbers of jobs in Mobile County and the
State of Alabama, substantial contributions to regional earn-
ngs, and important increments to stats and local government tax
receipts.
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5.0 COST RECOVERY ANALYSIS

5.1 Non-Federal Share

As stated in the Introduction, the Water Resources Develop-
ment Act of 1986 requires that non-Federal sponsors provide 10
percent of the general navigation cost during the construction
period, and another 10 percent of the cost over the subsequent 30
years for harbor depths of 20 feet or less. The non-Federal spor
sore, however, must provide disposal lands, easements, and rights.-
of-way, the value of which is to be credited against the second 10
percent.

The Mobile District Office has developed project cost esti-
mates for deepening the Bayou La atre harbor and channel in two-
foot increments from 14' to 22', as shown in Table 4-1.

For a channel deepening of 18,' for example, the total proj-
ect cost is estimated to be $13.1 million. According to the
Mobile District Office, the non-Federal interests will be required

to pay $0.3 million of the general navigation costs plus the en-

tire amounts for bulkhead improvements ($8.5 million) and for re-
locations ($1.6 million), for a total non-Federal share of $10.4
million. The mechanism through which these funds would be pro-
vided will depend upon the nature of the non-Federal sponsor(s).

5.2 Potential Non-Federal Sponsors

The potential non-Federal sponsors are: the State of Alabama;
the County of Mobile, which contains Ba/ou La Batre; the City of
Bayou La atre; or private sector firms operating in Bayou La
Batre providing funds through one of the governmental entities.

The State of Alabama would benefit from the planned Bayou La

atre project through increased economic activities that would
produce increases in tax revenues. The principal tax sources
would be State income taxes paid by individuals and corporations
and the State portion of the sales tax (4 percent). The State
already has established means for financing harbor projects
through the Alabama State Docks, as discussed below. The project

would enable the State to play an even larger role in export mar-
kets, particularly for vessels of al.l types and for processed fish
and seafood. The State of Alabama would undoubtedly be the larg-
est non-Federal beneficiary.

The Count of Mobile would benefit from the planned project

mainly through incrases in property taxes. Because property tax
rates in Alabama are relatively low, the County is not likely to
receive significant additional revenues from the project. Fur-
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thermore, the City of Mobile is the dominant entity in the County,
and it seems unlikely that the County government would earmark
funds for a project in Bayou La Batre.

The City of Ba= La Satre would benefit through an increase
in sales tax collections (2 percent of the 6 percent collected by
the State), and through increases in beverage, gasoline, and prop-
erty ta c collections. For the City's Fiscal Year 1987, the budget
was $1.168 million. According to Mayor J.F. "Jiggs" Nelson, the
City would be unable to finance the non-Federal share without a
significant tax increase. The City Council could vote to increase
the City's portion of the sales tax to, say, 3 percent (as has
occurred in the City of Mobile), which would generate about
$200,000 in new tax revenues annually. Although the City would
benefit from the project, there would be a considerable "leakage"
of benefits to Mobile County and to the State of Alabama.

Certain private firms operating in Bayou La Batre would bene-
fit through increase3 Wsfness activities. These firms are pri-
marily engaged in shipbuilding and repair, in seafood and fish
processing, and in fishing. A precedent for private financing of
a governmental project was set recently when local seafood proces-
sors pledged the funds to construct a wastewater disposal line to
carry effluent from these plants to Mississippi Sound. In the
case of the planned harbor deepening project, however, the bene-
fits are likely to be distributed more broadly, and it would seem
preferable for governmental interests to provide the non-Federal
share.

In view of the substantial benefits forecast for the State of
Alabama, it is apparent that the most likely source of the non-
Federal share is the State. The State could issue revenue bonds
in the amount required for the non-Federal share or could use
funds available through the Alabama Heritage Fund.

The purposes of the Alabama Heritage Fund Act (H. 71, Novem-
ber 30, 1981) include "the improvement of navigation in Mobile
Harbor and on navigable inland waterways". The Heritage Fund was
established using proceeds from oil and gas leases and from a $520
million State general obligation bond issue.

5.3 Financing Plan

The projections of future benefits expected from the deepen-
ing of the Bayou La Batre harbor and channel indicate that the
State of Alabama would be the principal beneficiary among the sev-
eral non-Federal interests. The State could allocate funds from
the Heritage Trust Fund to cover the required S10.4 million share
(for an 18' channel). Alternatively, the State of Alabama could
issue revenue bonds for the total amount and amortize the payments
over 10-30 years. )
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(. If the State should elect to issue revenue bonds, the follow-
ing table and chart indicate how the annual payments for refunding
the bonded indebtedness would vary according to the payback per-
iod. These calculations were based on an assumed SIO.4 million
Issue using the present U.S. government interest rate of 8.625
percent per annum.

ANNUAL PAYMENTS TO AMORTIZE $10.4 MILLION REVENUE BONDS

8.625 PERCENT/ANNUM INTEREST

No. Years Annual Payments

5 $2,647,800
10 1,593,860
15 1,261,780
20 1,109,000
25 1,026,790
30 978*810

3000000-

1000000 ...-- .- . . ... .. .4

0
5 10 15 20 25 30

YurM

From the table and chart above, it is apparent that extending
the amortization period beyond 30 years does not cause the annual
payments to be significantly lower. Payments for periods beyond
30 years approach the minimum payment of $897,000 asymptotically.
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5.4 Analysis

The expected increases in Alabama state tax revenues would be
less then the amounts needed to meet the revenue bond Payments
during the project's early years, but would rise above amounts
needed to amortize a $10.4 million revenue bond over 20 years by
the year 1996. As indicated in Table A-1, the projected State tax
increase would be $315,000 for the year 1992, and would increase
to $1.270 million per year by the year 1996.

If revenue bonds were to be issued by the State, the State's
share might be less than indicated for two reasons: the prelim-
inary cost estimates made by the Corps of Zngineers might be re-
duced through competitive bidding and alternative construction
designs, particularly for the bulkhead improvements; and if the
City of Bayou La Batre should grant easements, land for dredged
spoil, and other "in-kind" contributions as part of the non-Fed-
eral share.

Furthermore, the benefits estimated are believed to be con-
servative, because there it was not possible to account for the
"superhighway effect". That is, there is no way to estimate the
impact of new types of businesses that might be established in the
region following completion of the project. Such businesses might
include a containerized freight handling facility, suppliers sup-
porting oil and gas exploration and production, and firms pro-
visioning and resupplying vessels.

In summary, the findings of this analysis indicate that the
State of Alabama is likely to recover the entire non-Federal share
of the planned harbor and channel deepening project at Bayou La
Batre over the life of the project. The most likely source of the
non-Federal funds appears to be the Alabama Heritage Fund. Alter-
natively, the State could issue 20- to 30-year revenue bonds with
annual amortization payments to be made from expected increased
State tax revenues.
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APIUDIX As IOD]V SPC!FICATON8

A.l Iodel Ieetflnetions

A.1.. Direct mloyment and Earnings, Construction

Labor costs for 18-foot channel are estimated at $1,436,300,
spread over two years (). Construction inds try earnings, includ-
ing burden, in Alabama were $1,902 million in 1986 (35). Con-
struction industry employment in Alabama was 75,400 in 1986 (38).
Thus earnings per worker in 1986 weres

$1,902,000,000 / 75,400 - $25,225

Dividing the annual labor expenditure for the project by the
annual earnings per job provides an estimate of the number of
direct construction jobs in 1989 and 1990s

$1,436,300 / 2 / $25,225 - 28.47 jobs per year.

A.1.2 Direct Employment: Shipbuilding and Repair

A.1.2.1 Without Proiect Baseline Estimates

The Mobile District estimated that current employment in the
Bayou La Batre shipbuilding and repair industry varies seasonally
between 700 and 1,000 jobs; and that future employment growth will
be 1.4 percent per year (1). STRATEGICA took the midpoint of the
current range -- 850 -- and applied a 1.4 percent annual growth
rate to derive the estimates shown in Table 4-2.

A.1.2.2 Losses Duo to Project Improvements

Benefits to commercial fishing: Savings in vessel damages
are estimated at $374,100 per year (1). The average hourly labor
cost is estimated by the same source to be $10. The 1982 Census
of Manufacturing (36) reports that a bit iver 30 percent of the
value of shipments in the shipbuilding and repair industry (SIC
373) is spent on payroll, and that the annual average hours worked
per production worker were 1,893.6. Thus the damages were
multiplied by 30 percent to estimate the labor costs saved, and
divided by $10 per hour and 1,893.6 hours to estimate the number
of jobs saveds

$374,100 z 0.30 / $10 / 1,893.6 - 5.93 Jobi.

Savings in diver costs were estimated to be $46,200; divers were
reported to earn $20 per hour (1). Assuming that divers work
1,900 hours per year, the number of diver jobs saved is:

$46,200 / $20 / 1,900 - 1.22 jobs.
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Thus the total lose of jobs in the shipbuilding and repair
industry due to project improvements to the comiescial fishing
industry Is 5.93 + 1.22 a 7.15 jobs.

Benefits to shipbuilding and repairs Ieductions in vessel
damages in the shipbuilding and repair industry ate estimated to
be $312,700 per yeart reduced delays are expected to save
$198,5001 and operational savings are estimated at $905,800 (1).
The proportions of labor costs are estimated at 30 percent, 45
percent, and 83 percent, respectively. Using the $10 per hour
Labor cost, and 1,893.6 hours per year, the job* saved are
estimated as follows.

Vessel Damagess $312,700 x 0.30 / 10 / 1,893.6 a 4.95
Vessel Delayss $198,500 x 0.45 / 10 / 1,893.6 - 4.72
Operations: $905,800 x 0.83 / 10 / 1,893.6 - 39.70

Total Jobs Saved 49.37

The reduction in shipbuilding and repair employment from
benefits to commercial fishing (7.15 jobs), and benefits to
shipbuilding and repair (49.37) were increased by 1.4 percent per
year (and rounded to the nearest whole job) to obtain the
estimates shown in the second and third columns of Table 4-2.

A.1.2.3 With Project Estimates

Interviews with several major shipbuilders in Bayou La Batre
determined that the industry expects business to double within one
year after an 18-foot channel is opened (and triple if a 20-foot
channel were constructed). The STRATZOICA project team took the
more conservative view that removal of the 12-foot channel
constraint would result in a doubling of employment in the sixth
year of project operation, net of losses due to project benefits.
After the sixth year. employment was estimated to grow at the rate
projected by the Mobile District. This resulted in projected
growth rates of 1.4 percent per year from 1986-90, 11.2 percent
per year from 1990-96, and 1.4 percent per year thereafter. The
with project estimates are shown in Tables A-1 and A-2, below.

The rapid growth in the industry upon opening of the 18-foot
channel occurs because Bayou La Batre shipbuilders would become
able to capture larger shares of the national (and international)
markets for newly-constructed vessels and ship repairs. It is
believed that Bayou La Satre shipbuilders would obtain this
idditional business at the expense of competitors in other states
and foreign countries.

A.1.3 Direct Employment and Incomes Commercial Fishing

The reduction in opportunity costs to labor in the commercial
fishing industry due to the project are estimated at $175,4001 the
estimated hourly labor costs are $20.68 (1). Assuming that the
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average worker in commercial fishing works 1,900 hours per year.

the number of jobs saved is:

$175,400 / $20.68 / 1,900 - 4.46

In addition, the savings in running time via Petit Bois Pass is
estimated to be 2,214 person-hours per year (1). Dividing by
1,900 hours yields an estimate of 1.17 additional jobs saved.

The total jobs lost in commercial fishing, (4.46 + 1.17 =
5.63) wore projected to grow by 1.9 percent per year until 2001,
and then remain constant. The growth rate was the rate used by
the Mobile District (1). The resulting losses in commercial
fishing employment are also shown in Tables A-i and A-2.

Earnings (including burden) per direct job lost were esti-
mated to be total labor costs saved divided by the number of jobs
lost$

($175,429 + $45,785) / 5.63 - $39,292

A..4 Indirect Proiect Effects

The study team began with the idea of estimating economic
base multipliers for Mobile County and for the State of Alabama in
order to estimate the indirect effects of the Bayou La Batre
project. Two approaches were taken. The first applied regression
analysis to time series data on 2-digit SIC employment, which were
allocated to basic and nonbasic categories using the location
quotient technique (see Section 3) The purpose was to estimate
nonbasic employment as a function of basic employment and time.
The results were unsatisfactory: employment multipliers exceeded
4.5 for Alabama and 3.5 for Mobile County.

The second approach began with employment by 4-digit SIC
industry from County Business Patterns (39, 40). and again used
the location quotient technique to allocate employment in each
industry into basic and nonbasic components. This is the method
recommended by the developers of EIPS (12). Again though, the
employment multipliers were unrealistically high.

It was then decided to use published output, earnings, and
employment multipliers for the State ol Alabama from the RIMS II
system and to adjust the multipliers downward for Mobile County.
(The user of the STRATEGICA model can readily substitute other
multipliers). The following paragraphs provide details of the
STRATXGICA estimates.

A.1.4.1 Shipbuilding and Repair

RIMS II multipliers for transportation equipment, except

motor vehicles, in the State of Alabama are as follows (28)t
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Outputs $2.2128 of output is produced in all industries for
each dollar of final demand in transportation
equipment, except motor vehicles (TIUZV).

Earnings. $0.654 of earnings in all industries is produced
for each dollar of final demand In TZzNV.

Employments 34.0 jobs are created in all industries for each
$1 million of final demand in T zV.

The estimates of the earnings ($10 per hour) and hours per year
(1,893.6) used above were applied to estimate annual earnings per
worker in the shipbuilding and repair industry: $18,936. Then
the ratio of payroll to value of shipments from the Census of
Manufacturing (0.3057) was applied to estimate output per jobs

$18,936 / 0.3057 - $61,943

Each $1 million in output therefore produces:

1,000,000 / 61,943 - 16.1 direct jobs.

Since the RIMS II employment/output multiplier is 34.0, the
indirect jobs produced by $1 million in output must be
34.0 - 16.1 a 17.9. The total number of jobs created by each
direct job in shipbuilding and repair is thust

34.0 / 16.1 - 2.1118

This employment multiplier was applied to the increase in direct
employment in shipbuilding and repair (net of the small loss in
commercial fishing employment) for each year of the project's life
to estimate the increase in total Alabama employment. (The
employment multiplier was reduced to 1.5 to estimate the increase
in Mobile County employment.)

To obtain earning per indirect worker, the following
calculation was mades

RIMS II earnings multiplier x $1 Million = $654,400
Less direct earnings in Shipbuilding:
$18,936 z 16.1 jobs - 304,870

Equals total indirect earnings. 349,530
Divided by total indirect jobs (17.9)
equals earnings per indirect workers $19,527

This estimate of earnings per indirect job was used for both the
construction and operational phases of the project, and for both
Alabama and Mobile County.
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A.l.4.2 Construction

The RIMS 1 1 multipliers for the "now construction, industry
were too highs construction of the Bayou La Batre project will be
far less labor-intensive than the average construction project.
It was decided to apply a statewide employment multiplier of 2.0
to the direct construction jobs (the Mobile County multiplier used
was 1.5). Earnings per direct construction job were estimated
above at $25,225.

A.1.5 increases in Tax Revenue

Total personal income in A!ab:! 4.n 1986 was $45,939 million
(35). If transfer payments (which are not subject to the state
income tax) of $7,987 million are subtracted, earned income was
$37,952 million. Total receipts from the state income tax were
$992.456 million (41). Thus the effective average income tax rate
was:

$992.456 / $37,952 - 0.02615

Total state general sales tax receipts in 1986 were $818.427
million. Thus tax receipts per dollar of personal income were:

$818.427 / $45,939 - 0.01782

These rates were applied to the estimated total increase in
regional income due to the project in each year of construction
and operation of the project. The results were totaled to
estimate the additional Alabama state government tax revenues
produced by the Bayou La Batre project. The results are
conservative since only the two largest taxes (which together
account for 59 percent of state tax revenues) were included.

For Mobile County, the property tax is the major source of
revenue, accounting for 69 percent of the County's own-source
revenues (42). Increases in income are thought to increase
property values, which in turn increase property tax revenues
(20, p. 57). The ratio of Mobile County property tax receipts to
total personal income in 1984 (the most recent year for which
income data are available) is:

$20,226,600* / $3,661,000,000** . 0.00552

ACIR (42)
Bureau of Economic Analysis (43)

This ratio was applied to the projected increases in Mobile County
Income to estimate the change in Mobile County tax receipts
attributable to the project.

( C-A-S



A.2 Model Results

The model results are discussed in Section 4. They are
reported in detail in Table A-1 for Alabama, and Table A-2 for
obile County. (The economic and tax impacts are illustrated in
ligures 4-2 and 4-3, respectively.) The results indicate that the
additional state tax receipts would likely be more than sufficient
to recover the local share of the Bayou La Satre project cost.
Additional County property tax revenue would recover the County's
contribution of lanus and easements (see Section 5).
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Table A-1

Regional Economic Impact of Bayou La latre Project
Region$ Alabama

1968 1989 1990 1991 1992
Direct Employment3

Construction 29 29
Shipbuilding, Repair 88 187
Commercial Fishing -7 -7

TOTAL DICT EPLOYMENT -9 2 8

Earnings/Worker ($1986) -

Construction 25,225 25,225
Shipbuilding, Repair 18,936 18,936
Fishing 39,292 39,292

Direct Earnings
(Millions of $1986):
Construction
Shipbuilding, Repair 0.7 0.7 1.7 3.5
Fishing -0.3 -0.3

TOTAL DIRECT EARNINGS 0 07. 1.4 3.3

Employment Multiplier 2.0000U 0 . 1-18 2.1118
Total Indirect Jobs 29 29 90 200
Earnings/Worker ($1986) 19,527 19,527 19,527 19,527

TOTAL INDIRECT EARNINGS .6 0.9 - -1. .
Earnings Multiplier 1.7741 1.7741 2.2607 2.1963

TOTAL EMPLOYMENT IMPACT 57 57 171 380
TOTAL EARNINGS IMPACT 1.3 1.3 3.2 7.2

State Sales Tax Revenue
! per $1 of Earnings 0.01782 0.01782 0.01782 0.01782

Increase in Sales Tax
Revenue ($000 1986) 22.7 22.7 56.3 127.9

Effective State Income
Tax Rate 0.02615 0.02615 0.02615 0.02615
Increase in Income
Tax Revenue ($000 1986) 33.4 33.4 82.6 187.6

TOTAL INCREASE IN
ALABAMA STATE REVENUES 56.1 56.1 138.9 315.5
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Table A-1 (Continued)
Regional Econ mic Impact of Bayou La Satre Project

Regions Alabama

1""3 1994 1995 1996 1997
Direct Employment.

Construction
Shipbuilding, Repair 299 424 565 722 733
Commercial Fishing -7 -7 -7 -8 -8

TOTAL DIZCT EMPLOYMENT 714

Earnings/Worker ($1986)s
r Construction

Shipbuilding, Repair 18,936 18,936 18,936 18,936 18,936
Fishing 39,292 39,292 39,292 39,292 39,292

Direct Earnings
(Millions of $1986)s
Construction
Shipbiilding, Repair 5.7 8.0 10.7 13.7 13.9
Fishing -0.3 -0.3 -0.3 -0.3 -0.3

TOTAL DIRECT EARNINGS 5. T0.4 T 9

Employment Multiplier 2.1118 7T1-M 2.1118 Y.1118 2.1118
Total Indirect Jobs 325 463 620 794 806
Earnings/Worker ($1986) 19,527 19,527 19,527 19,527 19,527

TOTAL INDIRECT EARNINGS 6 12.1 15.5 15.7
Earnings Multiplier 2.1773 2.1683 2.1630 2.1596 2.1597

TOTAL EMPLOYMENT IMPACT 616 880 1,178 1,509 1,532
TOTAL EARNINGS IMPACT 11.7 16.8 22.5 28.9 29.3

State Sales Tax Revenue
per $1 of Earnings 0.01782 0.01782 0.01782 0.01782 0.01782
Increase in Sales Tax
Revenue ($000 1986) 208.8 299.2 401.2 514.8 522.6

Effective State Income
Tax Rate 0.02615 0.02615 0.02615 0.02615 0.02615
Increase in Income
Tax Revenue ($000 1986) 306.5 439.1 588.8 755.4 766.9

TOTAL INCREASE IN
ALABAMA STATE REVENUES 515.3 738.4 990.0 1,270.2 1,289.5
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Table A-i (Continued)
Regional Economic Impact of Bayou La Batre Project

Region s Alabama

1998 1999 2000 2001 2002
Direct Employments

Construction
Shipbuilding, Repair 743 753 764 774 785
Commercial Fishing -8 -8 -8 -8 -8

TOTAL DIRECT EMPLOYMENT " 71! 75 

Earnings/Worker ($1986):
Construction
Shipbuilding, Repair 18,936 18,936 18,936 18,936 18,936
Fishing 39,292 39,292 39,292 39,292 39,292

Direct Earnings
(Millions of $1986)s
Construction
Shipbuilding, Repair 14.1 14.3 14.5 14.7 14.9
Fishing - 3 -0.3 -0.3 -0.3 -0.3

TOTAL DIRECT EARNINGS 13.8 13.9 14.1 14.3 14.5

Employment Multiplier 2.1118 2.1118 2.1118 2.1118 2.1118
Total Indirect Jobs 817 828 840 851 864
Earnings/Worker ($1986) 19,527 19,527 19,527 19,527 19,527

TOTAL INDIRECT EARNINGS 16.5 16.2 16.4 16.6 16.9
Earnings Multiplier 2.1597 2.1598 2.1599 2.1600 2.1598

TOTAL EMPLOYMENT IMPACT 1,553 1,573 1,596 1,617 1,640
TOTAL EARNINGS IMPACT 29.7 30.1 30.6 31.0 31.4

State Sales Tax Revenue
per $1 of Earnings 0.01782 0.01782 1.01782 0.01782 0.01782
Increase in Sales Tax
Revenue ($000 1986) 529.7 536.8 544.6 551.6 559.6

Effective State Income
Tax Rate 0.02615 0.02615 0.02615 0.02615 0.02615
Increase in Income
Tax Revenue ($000 1986) 777.3 787.7 799.1 809.5 821.2

TOTAL INCREASE IN
ALABAMA STATE REVENUES 1,307.0 1,324.4 1,343.7 1,361.1 1,380.8
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Table A-i (Continued)
Regional Economic Impact of Bayou La Batre Project

Region Alabama

2003 2004 2005 2006 2007
Direct Employments
Construction
!hipbuilding, Repair 796 807 819 830 842
Commercial Fishing -8 -8 -8 -8 -8

TOTAL DIRECT EMPLOYMENT 78 11 1 83

Earnings/Vorker ($1986)s -

Construction
Shipbuilding, Repair 18,936 18,936 18,936 18,936 18,936
Fishing 39,292 39,292 39,292 39,292 39,292

Direct Earnings
(Millions of $1986)t
Construction
Shipbuilding, Repair 15.1 15.3 15.5 15.7 15.9
Fishing -0.3 -0.3 -0.3 -0.3 -0.3

TOTAL DIRECT EARNINGS 14T.7 T T 5 "T

Employment Multiplier 2.1118 2. 118 2.1118 2.1118 2.1118
Total Indirect Jobs 876 888 901 914 927
Earnings/Worker ($1986) 19,527 19,527 19,527 19,527 19,527

TOTAL INDIRECT EARNINGS 17.1 T T7T 3771 18.1
Earnings Multiplier 2.1596 2.1594 2.1592 2.1590 2.1588

TOTAL EMPLOYMENT IMPACT 1,664 1,687 1,712 1,735 1,761
TOTAL EARNINGS IMPACT 31.9 32.3 32.8 33.2 33.7

State Sales Tax Revenue
per $1 of Earnings 0.01782 0.01782 0.01782 0.01782 0.01782
Increase in Sales Tax
Revenue ($000 1986) 567.6 575.5 584.2 592.2 600.9

Effective State Income
Tax Rate 0.02615 0.02615 0.02615 0.02615 0.02615
Increase in Income
Tax Revenue ($000 1986) 832.9 844.6 857.3 869.0 881.8

TOTAL INCREASE IN
ALABAMA STATE REVENUES 1,400.5 1,420.1 1,441.6 1,461.2 1,482.7
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Table A-i (Continued)
Regional Economic Impact of Bayou La Batre Project

Regions Alabama

2008 2009 2010 2011 2012

Direct Employments
Construction
Shipbuilding, Repair 854 866 878 890 902

Commercial Fishing -8 -8 -8 -8 -8

TOTAL DIAZCT EMPLOYMENT 846 N! -7W -894

Earnings/Worker ($1986)s
Construction
Shipbuilding, Repair 18,936 18,936 18,936 18,936 18,936

Fishing 39,292 39,292 39,292 39,292 39,292

Direct Earnings
(Millions of $1986):
Construction
Shipbuilding, Repair 16.2 16.4 16.6 16.9 17.1

Fishing -0.3 -0.3 -0.3 -0.3 -0.3

TOTAL DIRECT EARNINGS 1". -- 1 16.5f

Employment Multiplier 2.1118 2.1 18.11 --1 2.1118

Total Indirect Jobs 940 954 967 980 994

Earnings/Worker ($1986) 19,527 19,527 19,527 19,527 19,527

TOTAL INDIRECT EARNINGS 18.4 71T -8. 19.1 19.4

Earnings Multiplier 2.1587 2.1585 2.1583 2.1582 2.1580

TOTAL EMPLOYMENT IMPACT 1,786 1,811 1,837 1,862 1,887

TOTAL EARNINGS IMPACT 34.2 34.7 35.2 35.7 36.2

State Sales Tax Revenue
per $1 of Earnings 0.01782 0.01782 0.01782 0.01782 0.01782
Increase in Sales Tax
Revenue ($000 1986) 609.6 618.3 627.0 635.7 644.3

Effective State Income
Tax Rate 0.02615 0.02615 0.02615 0.02615 0.02615
Increase in Income
Tax Revenue ($000 1986) 894.5 907.3 920.0 932.8 945.5

TOTAL INCREASE IN
ALABAMA STATE REVENUES 1,504.1 1,525.6 1,547.0 1,568.4 1,589.9
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Table A-1 (Continued)
Regional Economic Impact of Bayou La Satre Project

Regions Alabama

2013 2014 2015 2016 2017
Direct Employments

Construction
Shipbuilding, Repair 915 928 941 954 967
Commercial Fishing -8 -8 -8 -8 -8

TOTAL DIRECT EMPLO 2T 9u

Earnings/Worker ($1986):
Construction
Shipbuilding, Repair 18,936 18,936 18,936 18,936 18,936
Fishing 39,292 39,292 39,292 39,292 39,292

Direct Earnings
(Millions of $1986)s
Construction
Shipbuilding, Repair 17.3 17.6 17.8 18.1 18.3
Fishing -0.3 -0.3 -0.3 -0.3 -0.3

TOTAL DIRECT EARNINGS 17-.0 1.2 --ITT -779-7

Employment Multiplier 1 2.1118 2.1-1 2.18 T.111
Total Indirect Jobs 1,008 1,023 1,037 1,051 1,066
Earnings/Worker ($1986) 19,527 19,527 19,527 19,527 19,527

TOTAL INDIRECT EARNINGS 19.7 20.0 20.2 20.5 20.8
Earnings Multiplier 2.1578 2.1577 2.1575 2.1574 2.1572

TOTAL EMPLOYMENT IMPACT 1,915 1,942 1,970 1,997 2,025
TOTAL EARNINGS IMPACT 36.7 37.2 37.7 38.3 38.8

State Sales Tax Revenue
per $1 of Earnings 0.01782 0.01782 0.01782 0.01782 0.01782
Increase in Sales Tax
Revenue ($000 1986) 653.8 663.2 672.6 682.0 691.4

Effective State Income
Tax Rate 0.02615 0.02615 0.02615 0.02615 0.02615
Increase in Income
Tax Revenue ($000 1986) 959.4 973.2 987.0 1,000.8 1,014.6

TOTAL INCREASE IN
ALABAMA STATE REVENUES 1,613.1 1,636.4 1,659.6 1,682.8 1,706.1
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Table A-i (Continued)
Regional Economic Impact of Bayou La Batre Project

Regions Alabama

2018 2019 2020 2021 2022
Direct Employments

Construction
Shipbuilding, Repair 981 995 1,009 1,023 .0 '

Commercial Fishing -8 -8 -8 -8

TOTAL DIRECT EMPLOYMENT -97T 7 1,001 1,015 i,029

Earninge/Worker ($1986)s
Construction
Shipbuilding, Repair 18,936 18,936 18,936 18,936 18,936
Fishing 39,292 39,292 39,292 39,292 39,292

Direct Earnings
(Millions of $1986):
Construction
Shipbuilding, Repair 18.6 18.8 19.1 19.4 19.6
Fishing -0.3 -0.3 -0.3 -0.3 -0.3

TOTAL DIRECT EARNINGS 18-3 7 18.8 170 19.3

Employment Multiplier 2.1118 Y. =1 2.111-W 118 2.1118
Total Indirect Jobs 1,081 1,097 1,113 1,128 1,144
Earnings/Worker ($1986) 19,527 19,527 19,527 19,527 19,527

TOTAL INDIRECT EARNINGS 21.1 21.4 2-T -J.0 22.3
Earnings Multiplier 2.1571 2.1569 2.1568 2.1566 2.1565

TOTAL EMPLOYMENT IMPACT 2,054 2,084 2,113 2,143 2,172
TOTAL EARNINGS IMPACT 39.4 39.9 40.5 41.1 41.6

State Sales Tax Revenue
per $1 of Earnings 0.01782 0.01782 0.01782 0.01782 0.01782
Increase in Sales Tax
Revenue ($000 1986) 701.6 711.7 721.8 732.0 742.1

Effective State Income
Tax Rate 0.02615 0.02615 0.02615 0.02615 0.02615
Increase in Income
Tax Revenue ($000 1986) 1,029.5 1,044.4 1,059.3 1,074.2 1,089.0

TOTAL INCREASE IN
ALABAMA STATE REVENUES 1,731.1 1,756.1 1,781.1 1,806.1 1,831.2
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Table A-1 (Continued)
Regional Economic Impact of Bayou La Satre Project

Regions Alabama

2023 2024 2025 2026 2027
Direct Employments
Construction
Shipbuilding, Repair 1,052 1,066 1.081 1,096 1,112
Comercial Fishing -8 -8 -8 -8 -B

TOTAL DIRECT EMPLOYMENT 17~T5 ITh

Zarnings/Worker ($1986):
Construction
Shipbuilding, Repair 18,936 18,936 18,936 18,936 18,936
Fishing 39,292 39,292 39,292 39,292 39,292

Direct Earnings
(Millions of $1986):
Construction
Shipbuilding, Repair 19.9 20.2 20.5 20.8 21.1
Fishing -0.3 -0.3 -0.3 -0.3 -0.3

TOTAL DIRECT EARNINGS 19.6 19.9 125.1 20.4

Employment Multiplier 1118 2.-119 2.1 118 -1 7-1.19
Total Indirect Jobs 1,160 1,176 1,193 1,209 1,227
Earnings/Worker ($1986) 19,527 19,527 19,527 19,527 19,527

TOTAL INDIRECT EARNINGS 22.7 M 23.3 27.6 24.0
Earnings Multiplier 2.1563 2.1562 2.1561 2.1559 2.1558

TOTAL EMPLOYMENT IMPACT 2,204 2,234 2,265 2,297 2,331
TOTAL EARNINGS IMPACT 42.3 42.8 43.4 44.0 44.7

State Sales Tax Revenue
per $1 of Earnings 0.01782 0.01782 0.01782 0.01782 0.01782
Increase in Sales Tax
Revenue ($000 1986) 753.0 763.1 774.0 784.9 796.5

Effective State Income
Tax Rate 0.02615 0.02615 0.02615 0.02615 0.02615
Increase in Income
Tax Revenue ($000 1986) 1,105.0 1,119.9 1,135.8 1,151.8 1,168.8

TOTAL INCREASE IN
ALABAMA STATE REVENUES 1,858.0 1,883.0 1,909.8 1,936.6 1,965.2
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Table A-I (Cotinued)
Regional Economic Impact of Bayou La Batt* Project

Regions Alabama

2028 2029 2030 2031 2032
Direct Employments
Construction
Shipbuilding, Repair 1,127 1,143 1,159 1,175 1,192
Commercial Fishing -8 -8 -8 -8 -8

TOTAL DIRECT EMPLOYMENT 17 111 117 1184
Earnings/Worker ($1986):
Construction
Shipbuilding, Repair 18,936 18,936 18,936 18,936 18,936
Fishing 39,292 39,292 39,292 39,292 39,292

Direct Earnings
(Millions of $1986)t
Construction
Shipbuilding, Repair 21.3 21.6 21.9 22.2 22.6
Fishing -0.3 -0.3 -0.3 -0.3 -0.3

TOTAL DIRECT EARNINGS 2 2.3 1.6 21.9 22.2

Employment Multiplier YTITI1% -27T-i 2.1119 2.-111 2.1118
Total Indirect Jobs 1,244 1,262 1,279 1,297 1,316
Earnings/Worker ($1986) 19,527 19,527 19,527 19,527 19,527

TOTAL INDIRECT EARNINGS 24.3 24.6 25.0 25.3 25.7
Earnings Multiplier 2.1557 2.1555 2.1554 2.1553 2.1552

TOTAL EMPLOYMENT IMPACT 2,363 2,396 2,430 2,464 2,500
TOTAL EARNINGS IMPACT 45.3 46.0 46.6 47.3 47.9

State Sales Tax Revenue
per $1 of Earnings 0.01782 0.01782 0.01782 0.01782 0.01782
Increase in Sales Tax
Revenue ($000 1986) 807.3 818.9 830.5 842.1 854.4

Effective State Income
Tax Rate 0.02615 0.02615 0.02615 0.32615 0.02615
Increase in Income
Tax Revenue ($000 1986) 1,184.7 1,201.7 1,218.7 1,235.7 1,253.8

TOTAL INCREASE IN
ALABAMA STATE REVENUES 1,992.0 2,020.6 2,049.2 2,077.8 2,108.2
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Table A-1 (Coatinued)
Regional Economic Impact of Sayou La Deere Project

egleios Alabama

2033 2034 2035 2036 2037
Direct Emplymonts
Construction
Shipbuilding, Repair 1,208 1,225 1,243 1.260 1,278
Comercial Fishing -8 -8 -8 -8 -8

TOTAL DIRECT nIIoU- -=T! -T17m

zarnings/Worker ($1966)s
Construction
Shipbuilding, Repair 18,936 18,936 18,936 18,936 18,936
Fishing 39,292 39,292 39,292 39,292 39,292

Direct Earnings
(Millions of $1986)t
Construction
Shipbuilding, Repair 22.9 23.2 23.5 23.9 24.2
Fishing -0.3 -0.3 -0.3 -0.3 -0.3

TOTAL DIRECT EARNINGS YT f-l7 W1 -FT 2 3

Employment Multiplier YT-= 2 .1118 -22.1118 1.1-1
Total Indirect Jobs 1,334 1,353 1,373 1,392 1,412
Earnings/Worker ($1986) 19,527 19,527 19,527 19,527 19,527

TOTAL INDIRECT EARNINGS U -2I -T "-27.27T
Earnings Multiplier 2.1551 2.1549 2.1548 2.1547 2.1546

TOTAL EMPLOYMENT IMPACT 2,534 2,570 2,608 2,643 2,681
TOTAL EARNINGS IMPACT 48.6 49.3 50.0 50.7 51.4

State Sale Tax Revenue
per $1 of Earnings 0.01782 0.01782 0.01782 0.01782 0.01782
Increase in Sales Tax
Revenue ($000 1986) 866.0 878.3 891.3 903.7 916.7

Effective State Income
Tax Rate 0.02615 0.02615 0.02615 0.02615 0.02615
Increase in Income
Tax Revenue ($000 1986) 1,270.8 1,288.9 1,308.0 1,326.1 1,345.2

TOTAL INCREASE IN
ALAsAMA STATE REVENUES 2,136.8 2,167.2 2,199.3 2,229.7 2,261.9
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oa Table A-1 (Continued)
Regional Economic Impact of Bayou La Natre ProjectRegion: Alabama

2036 2039 2040 2041 Average
Direct Employment.

Construction --
Shipbuilding, Repair 1,295 1,314 1,332 1,351 937
Commercial Fishing -8 -8 -6 -8 -8

TOTAL DIRECT EMPLOYMENT 1,87 1,324 134 895

Earnings/Worker ($1986):
Construction 25,225
Shipbuilding, Repair 18,936 18,936 18,936 18,936 18,936
Fishing 39,292 39,292 39,292 39,292 39,292

Direct Earnings

(Millions of $1986):
Construction ---
Shipbuilding, Repair 24.5 24.9 25.2 25.6 17.8
Fishing -0.3 -0.3 -0.3 -0.3 -0.3

TOTAL DIRECT EARNINGS 24.- --2r 24.9 2--.3 16.8

Employment Multiplier 2. 8 2 T-i 2.1118 2T
Total Indirect Jobs 1,431 1,452 1,472 1,493 995
Earnings/Worker ($1986) 19,527 19,527 19,527 19,527 19,527

TOTAL INDIRECT EARNINGS 27.9 28.3 28.7 29.2 19.4235
Earnings Multiplier 2.1545 2.1544 2.1542 2.1541 2.1460

TOTAL EMPLOYMENT IMPACT 2,717 2,757 2,795 2,836 1,889
TOTAL EARNINGS IMPACT 52.1 52.9 53.6 54.4 36.2

State Sales Tax Revenue
per $1 of Earnings 0.01782 0.01782 C.01782 0.01782 0.01782
Increase in Sales Tax
Revenue ($000 1986) 929.0 942.8 955.8 969.6 645.4

Effective State Income
Tax Rate 0.02615 0.02615 0.02615 0.02615 0.02615
Increase in Income
Tax Revenue ($000 1986) 1,363.3 1,383.5 1,402.6 1,422.8 947.0

TOTAL INCREASE IN
ALABAMA STATE REVENUES 2,292.3 2,326.2 2,358.4 2,392.4 1,592.4
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Table A-2
Regional Economic Impact of Bayou La Satre Project

Regions Mobile County

1968 199 1990 1991 1992
Direct Employment s
Construction 29 29
Shipbuilding, Repair 88 187
Commercial Fishing -7 -7

TOTAL DIRECT 3M3TO!mZ- V N1 - T 180

Earnings/Worker ($1986):
Construction 25,225 25,225
Shipbuilding, Repair 18,936 18,936
Commercial Fishing 38,292 39.292

Direct Earnings
(Millions of $1986)
Construction
Shipbuilding, Repair 0.7 0.7 1.7 3.5
Fishing -0.3 -0.3

TOTAL DIRECT EARNINGS 0.7 7 1.4 3.T

Employment Multiplier 1.00 1750 .00 13=
Total Indirect Jobs 14 14 41 90
Earnings/Worker ($1986) 19,527 19,527 19,527 19,527

TOTAL INDIRECT EARNINGS 0U.3 7 08 1.9
Earnings Multiplier 1.3871 1.3871 1.5670 1.5380

TOTAL EMPLOYMENT IMPACT 43 43 122 270
TOTAL EARNINGS IMPACT 1.0 1.0 2.2 5.0

Mobile County rrgperty
Tax Revenue
per $1 of Earnings 0.00552 0.00552 0.00552 0.00552
Increase in Property
Tax Revenue ($000 1986) 5.5 5.5 12.1 27.7

)1
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(. Table A-2 (Continued)
Regional Economic Impact of Bayou La Satre Project

Region: Mobile County

1993 1994 1995 1996 1997
Direct Employment s
Construction
Shipbuilding, Repair 299 424 565 722 733
Commercial Fishing -7 -7 -7 -8 -8

TOTAL DIRECT EMPLOYMENT 292 M 559 -- 7 71

Earnings/Worker ($1986): -

Construction
Shipbuilding, Repair 18,936 18,936 18,936 18,936 18,936
Commercial Fishing 39,292 39,292 39,292 39,292 39,292

Direct Earnings
(Millions of $1986)s
Construction
Shipbuilding, Repair 5.7 8.0 10.7 13.7 13.9
Fishing -0.3 -0.3 -0.3 -0.3 -0.3

TOTAL DIRECT EARNINGS - 7 T T3.4

Employment Multiplier 173M 0 1. 3M 76 1.5000 .
Total Indirect Jobs 146 208 279 357 363
Earnings/Worker ($1986) 19,527 19,527 19,527 19,527 19,527

TOTAL INDIRECT EARNINGS Tr 4.1 5.4 7. - .1
Earnings Multiplier 1.5295 1.52S4 1.5230 1.5215 1.5215

TOTAL EMPLOYMENT IMPACT 438 625 836 1,072 1,088
TOTAL EARNINGS IMPACT 8.2 11.8 15.9 20.4 20.7

Mobile County Property
Tax Revenue
per $1 of Earnings 0.00552 0.00552 0.00552 0.00552 0.00552
Increase in Property
Tax Revenue ($000 1986) 45.4 65.2 87.5 112.3 114.0
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Table A-2 (Continued)
Regional Economic Impact of Bayou La Satre Project

Regions Mobile County

1998 1999 2000 2001 2002
Direct Employment:
Construction
Shipbuilding, Repair 743 753 764 774 785
Comercial Fishing -8 -8 -8 -8 -8

TOTAL DIRECT EMPLOYMENT 7 45 -- -l - 7= 7

Earnings/Worker ($1986):
Construction
Shipbuilding, Repair 18,936 18,936 18,936 18,936 18,936
Commercial Fishing 39,292 39,292 39,292 39,292 39,292

Direct Earnings
(Millions of $1986):
Construction
Shipbuilding, Repair 14.1 14.3 14.5 14.7 14.9
Fishing -0.3 -0.3 -0.3 -0.3 -0.3

TOTAL DIRECT EARNINGS T3. T. TrT 14.3 -14.5

Employment Multiplier -- .3w 1.5000 1.500 17.50
Total Indirect Jobs 368 373 378 303 388
Earnings/Worker ($1986) 19,527 19,527 19,527 19,527 19,527

TOTAL INDIRECT EARNINGS 7.2 -r 7 7.6
Earnings Multiplier 1.5216 1.5216 1.5216 1.5217 1.5216

TOTAL EMPLOYMENT IMPACT 1,103 1,118 1,134 1,149 1,165
TOTAL EARNINGS IMPACT 20.9 21.2 21.5 21.8 22.1

Mobile County Property
Tax Revenue
per $1 of Earnings 0.00552 0.00552 0.00552 0.00552 0.00552
Increase in Property
Tax Revenue ($000 1986) 115.6 117.1 118.8 120.4 122.1

3
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Table A-2 (Continued)
Regional Economic Impact of Bayou La Batre Project

Regions Mobile County

2003 2004 2005 2006 2007
Direct Employments
Construction
Shipbuilding, Repair 796 907 819 830 842
Commercial Fishing -8 -8 -8 -8 -8

TOTAL DIRECT EMPLOYMENT 78 799 811 822 834

Earnings/Worker ($1986):
Construction
Shipbuilding, Repair 18,936 18,936 18,936 18,936 18,936
Commercial Fishing 39,292 39,292 39,292 39,292 39,292

Direct Earnings
(Millions of $1986):
Construction
Shipbuilding, Repair 15.1 15.3 15.5 15.7 15.9
Fishing -0.3 -0.3 -0.3 -0.3 -0.3

TOTAL DIRECT EARNINGS 14. ' 159.2 15.4 15.6

Employment Multiplier -.590000 1.5000 .5000 1.5000 1.5000
Total Indirect Jobs 394 399 405 411 417
Earnings/Worker ($1986) 19,527 19,527 19,527 19,527 19,527

TOTAL INDIRECT EARNINGS 77 - 7.9 8.0 8.1
Earnings Multiplier 1.5215 1.5214 1.5213 1.5212 1.5212

N

TOTAL EMPLOYMENT IMPACT 1,182 1,198 1,216 1,233 1,251
TOTAL EARNINGS IMPACT 22.4 22.8 23.1 23.4 23.8

Mobile County Property
Tax Revenue
per $1 of Earnings 0.00552 0.00552 0.00552 0.00552 0.00552
Increase in Property
Tax Revenue ($000 1986) 123.9 125.6 127.5 129.3 131.2
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Table A-2 (Continued)
Regional Economic impact of Bayou La Balre Project

Regions Mobile County

2008 2009 2010 2011 2012
Direct Employments
Construction
Shipbuilding, Repair 854 866 878 890 902
Commercial Fishing -8 -8 -8 -8 -8

TOTAL DIRECT EMPL.1=EUT §4T -7 A 894

Earnings/Worker ($1986)t
Construction
Shipbuilding, Repair 18,936 18,936 18,936 18,936 18,93f
Commercial Fishing 39,292 39,292 39,292 39,292 39,292

Direct Earnings
(Millions of $1986):
Construction
Shipbuilding, Repair 16.2 16.4 16.6 16.9 17.1
Fishing -0.3 -0.3 -0.3 -0.3 -0.3

TOTAL DIRECT EARKYNGS 15=. 16.1 16.3 16.5 16.8

Employment Multiplier 17.500 1177 1.700 1.700000
Total Indirect Jobs 423 429 435 441 447
Earnings/Worker ($1986) 19,527 19,527 19,527 19,527 19,527

TOTAL INDIRECT EARNINGS 8.3 8.4 8.5 8.6 8.7
Earnings Multiplier 1.5211 1.5210 1.5209 1.5209 1.5208

TOTAL EMPLOYMENT IMPACT 1,269 1,287 1,305 1,323 1,341
TOTAL EARNINGS IMPACT 24.1 24.4 24.8 25.1 25.5

Mobile County Property
Tax Revenue
per $1 of Earnings 0.00552 0.00552 0.00552 0.00552 0.00552
Increase in Property
Tax Revenue ($000 1986) 133.1 135.0 136.9 138.8 140.7
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Table A-2 (continued)
Regional Economic Ipact of Bayou La Satre ProjectRegions Mobile County

2013 2014 2015 2016 2017
Direct Employments

Construction
Shipbuilding, Repair 915 928 941 954 967
Commercial Fishing -8 -8 -8 -8 -8

TOTAL DIRECT EPLOYMENT 07 M 9 - V4959

Earznings/Worker ($1986):
Construction
Shipbuilding, Repair 18,936 18,936 18,936 18,936 18,936
Commercial Fishing 39,292 39,292 39,292 39,292 39,292

Direct Earnings
(Millions of $1986)1
Construction
Shipbuilding, Repair 17.3 17.6 17.8 18.1 18.3
Fishing -0.3 -0.3 -0.3 -0.3 -0.3

TOTAL DIRECT EARNINGS I-.0 17.2 7" 17.7 18.0

Employment Multiplier 1.-00 1. 5000 17000 .5000 1.5000
Total Indirect Jobs 453 460 466 473 479
Earnings/Worker ($1986) 19,527 19,527 19,527 19,527 19,527

TOTAL INDIRECT EARNINGS ". 9.0 9.1 9.2 9.4
Earnings Multiplier 1.5207 1.5206 1.5206 1.5205 1.5204

TOTAL EMPLOYMENT IMPACT 1,360 1,380 1,399 1,419 1,438
TOTAL EARNINGS IMPACT 25.9 26.2 26.6 27.0 27.3

Mobile County Property
Tax Revenue
per $1 of Earnings 0.00552 0.00552 0.00552 0.00552 0.00552
Increase in Property
Tax Revenue ($000 1986) 142.7 144.8 146.8 148.9 151.0
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Table A-2 (Continued)
Regional e omomlc Iuact of fayou La Satre Project

R09io4s Mobile County
2015 2019 2020 2021 2022

Direct 3ployment

Construction
Shipbuilding, Repair 981 995 1.009 1.023 1.037
Commercial Fishing -8 -8 -8 -8 -8

TOTAL DIRECT DILOhT 973 987 1.01 T5 1,02

arniings/Worker (#1986) -
Construction
Shipbuilding, Repair 18,936 18.936 18,936 18,936 18,936
Coamerciel Fishing 39,292 39.292 39,292 39,292 39,292

Direct Earnings
(Millions of $1986):
Construction
Shipbuilding, Repair 18.6 18.8 19.1 19.4 19.6
Fishing -0.3 -0.3 -0.3 -0.3 -0.3

TOTAL DIRECT EARNINGS 13 T17! '897 -n- U 9.

Employment Multiplier T7 1.15000 I 50
Total Indirect Jobs 486 493 500 507 514
Earnings/Worker ($1986) 19,527 19,527 19,527 19,527 19,527

TOTAL INDIRECT EARNINGS 9 §.6 9. 9. '.0
Earnings Multiplier 1.5204 1.5203 1.5202 1.5202 1.5201

TOTAL EMPLOYMENT IMPACT 1,459 1,480 1,501 1,522 1,543
TOTAL EARNINGS IMPACT 27.7 28.2 28.6 29.0 29.4

Mobile County Property -

Tax Revenue
per $1 of Earnings 0.00552 0.00552 0.00552 0.00552 0.00552
Increase in Property
Tax Revenue ($000 1986) 153.2 155.4 157.6 159.8 162.0
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V. Table A-2 (ContinUe4)
Regional Economic Impact of Bayou La Batre Project

Regions mobile County

2023 2024 2025 2026 202r
Direct Employment$
Construct ion
shipbuilding, Repair 1,052 1,066 1,081 1,096 1,112
Co mme rcial Fishing -s -B -8 -8 -8

TOTAkL DIRECT EMPLOYMENT --1-m 1,0 r73 -r,-U -T-r
Earnings/Worker ($1986)t

Construction
Shipbuilding, Repair 18,936 18,936 18,936 18,936 18,936
Co mme rcial Fishing 39,292 39,292 39,292 39,292 39,292

Direct Earnings
(Millions of $1986):
Construct ion
Shipbuilding, Repair 19.9 20.2 20.5 20.8 21.1
Fishing -0.3 -0.3 -0.3 -0.3 -0.3

TOTAL DIRECT EARNINGS 19.6 19.9 20.1 2-0.4 --20-.7

Employment Multiplier 1.W00 1.5000d 1.500 1.5000 1.5000
Total Indirect Jobs 522 529 536 544 552
Earnings/Worker ($1986) 19,527 19,527 19,527 19,527 19,527

TOTAL INDIRECT EARNINGS 1-0.2 1-0.3 1-0.5 1-0.6 1-0.8
Earnings Multiplier 1.5200 1.5200 1.5199 1.5199 1.5198

TOTAL EMPLOYMENT IMPACT 1.566 1,587 1,609 1,632 1,656
TOTAL EARNINGS IMPACT 29.8 30.2 30.6 31.0 31.5

Mobile County Property
Tax Revenue
per $1 of Earnings 0.00552 0.00552 0.00552 0.00552 0.00552
Increase in Property
Tax Revenue ($000 1986) 164.4 166.6 169.0 171.4 173.9
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Table £-2 (Continued)
Regional coomioc Impact of Dayou La latre Project

"egiaes Nobilo County

2028 2029 2030 2031 2032
Direct 8mployments
Construction
Shipbuilding. Repair 1.227 1,143 1,159 1,175 1,192
commercial Fishing -8 -8 -8 -s -8

TOTAL DIXRCT 2UPLONUUT

Earnings/Worker ($1966) -

Construction
Shipbuilding, Repair 18,936 18,936 18,936 18,936 18,936
Commercial Fishing 39,292 39,292 39,292 39,292 39,292

Direct Earnings
(Millions of $1986)s
Construct ion
Shipbuilding, Repair 21.3 21.6 21.9 22.2 22.6
Fishing -0.3 -0.3 -0.3 -0.3 -0.3

TOTAL DIRECT EARNINGS T-n-. T -2. -21.9 2. 2

Employment Multiplier 10 1.5000 w -1.90b 1.3w
Total Indirect Jobs 559 567 575 583 592
Earnings/Worker ($1986) 19,527 19,527 19,527 19,527 19,527

TOTAL INDIRECT EARNINGS 10.9 11.1 11.2 11.4 11.6
Earnings Multiplier 1.5197 1.5197 1.5196 1.5196 1.5195

TOTAL EMPLOYMENT IMPACT 1,678 1,702 1.726 1,750 1,776
TOTAL EARNINGS IMPACT, 31.9 32.4 32.9 33.3 33.8

Mobile County Yroperty
Tax Revenue
per $1 of Earnings 0.00552 0.00552 0.00552 0.00552 0.00552
Increase in Property
Tax Revenue ($000 1986) 176.3 178.8 181.4 183.9 186.6

(
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Table A-2 (Continued)
Regional Sconotic Inlxt of Bayou La Satre Project

Regions Mobile County

2033 2034 2035 2036 2037
Direct Employments

Construction
Shipbuilding. Repair 1,208 1,225 1,243 1,260 1,278
Commrcial Fishing -8 -8 -8 -8 -8

TOTAL DIRECT EMPLOYMENT -17M T1!T7 77M 1,252 1, 270

Earnings/Worker ($1986)s -

Construction
Shipbuilding, Repair 18,936 18,936 18,936 18.936 18,936
Commrcial Fishing 39,292 39,292 39,292 39,292 39,292

Direct Earnings
(Millions of $1986)s
Construction
Shipbuilding, Repair 22.9 23.2 23.5 23.9 24.2
Fishing -0.3 -0.3 -0.3 -0.3 -0.3

TOTAL DIRECT EARNINGS 22 --- 23T.5 7 - 1 -2-9

Employment Multiplier 1.5000 1.5000 1.5000 .500
Total Indirect Jobs 600 608 617 626 635
Earnings/Worker ($1986) 19,527 19,527 19,527 19,527 19,527

TOTAL INDIRECT EARNINGS 12. =.9 27 2T27
Earnings Multiplier 1.5195 1.5194 1.5193 1.5193 1.5192

TOTAL EMPLOYMENT IMPACT 1,800 1,825 1,852 1,878 1,905
TOTAL EARNINGS IMPACT 34.3 34.8 35.3 35.8 36.3

Mobile County Property
Tax Revenue
per $1 of Earnings 0.00552 0.00552 0.00552 0.00552 0.00552
Increase in Property
Tax Revenue ($000 1986) 189.1 191.8 194.7 197.4 200.2
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T64le A-2 (continued)
Regional Economic Impact of Bayou La Satre Project

Regicos Mobile County

2038 2039 2040 2041 Average
Direct Employments

Construct ion --

Shipbuilding, Repair 1,295 1,314 1,332 1,351 937

Comercial Fishing -8 -8 -8 -8 -8

TOTAL DIRECT E IMPLINN 1,343~IT3 ~ 7

Earnings/Worker ($1986)s -
-

Construction 25,225
Shipbuilding, Repair 18,936 18,936. 18,936 18,936 18,936
Commercial Fishing 39,292 39,292 39,292 39,292 39,292

Direct Earnings
(Millions of $1986):
Construction ---

Shipbuilding, Repair 24.5 24.9 25.2 25.6 17.8

Fishing -0.3 -0.3 -0.3 -0.3 -0.3

TOTAL DIRECT EARNINGS 242 747 - 4.9 -- 51 =I

Employment Multiplier 7 I7!UK 1;5000 1.00 1.5000
Total Indirect Jobs 643 653 662 671 447

Earnings/Worker ($1986) 19,527 19,527 19,527 19,527 19,527

TOTAL INDIRECT EARNINGS 2 .677 -12.9 --T 8.77362
Earnings Multiplier 1.5192 1.5191 1.5191 1.5190 1.5169

TOTAL EMPLOYMENT IMPACT 1,930 1,959 1,986 2,014 1,342
TOTAL EARNINGS IMPACT 36.8 37.3 37.8 38.4 25.5

Mobile County Property
Tax Revenue
per $1 of Earnings 0.00552 0.00552 0.00552 0.00552 0.00552
Increase in Property
Tax Revenue ($000 1986) 202.9 205.9 208.8 211.8 140.9

)
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APPENDIX S. LIST OF CONTACTS

Kim M. Bloomquist
Construction and Engineering Research Laboratory,
U.S. Army Corps of Engineers
Champaign, IL

Vincmt Bosarge, Sales Representative
Steiner Shipyard, Inc.
Bayou La Batre, AL

Evelyn H. Brown, Regional Economist
Mobile District,
U.S. Army Corps of Engineers
Mobile, AL

Bruce C. Cotton, Senior Vice President
Jerrico, Inc.
Lexington, KY

Lynn Engleman
Construction and Engineering Research Laboratory,
U.S. Army Corps of Engineers
Champaign, Illinois

Ted Flowers, Area Marine Advisor
National Marine Fisheries Service
Bayou La Batre, AL

Dayton Graham, Director, Vice President
JAC Creative Foods, Inc.
Bayou La Satre, AL

Keith Graham, Study Manager
Mobile District,
U.S. Army Corps of Engineers
Mobile, AL

Heiner Herveagh, Vice President & Manager
International Oceanic Enterprises, Inc.
Bayou La Batre, AL

Walton Kiaver, Secretary
Deep Sea FoODs, Inc.
Bayou La Batre, AL

G. Ted NMDOnad, Chief, Economic Analysis Section
Mobile District,
U.S. Army Corps of Engineers
Mobile, AL
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3.9. "Jigga Nalson, Mayor
City of Bayou La Satre
Bayou La Satre, AL

Tyler Peek, President
Sea Pearl Seafood
Bayou La Satre, AL

Martin zow-ter, President
Master Marine, Inc.
Bayou La Satre, AL

Dennis P. Robinson, Ph.D., Economist
Institute for Water Resources,
U.S. Army Corps of Engineers
Washington, D.C.

Ed Rossman
Tulsa District,
U.S. Army Corps of Engineers
TUlsa, Oklahoma

James E. Simns, Jr., Vice President
Steiner Marine Corp.
Bayou La Batre, AL

E. Moret Smith, Consultant
International Trade (Fisheries)
Mobile, AL

Ronnie Steiner, President
Steiner Marine Corp.
Bayou La Batre, AL

Russell R. Steiner, President
Steiner Shipyard, Inc.
Bayou La Batre, AL

Benjamin H. Stevens,
Regional Science Research Institute
Peace Dale, Rhode Island

John Vondruska, Economist
National Marine Fisheries Service
St. Petersburg, FL
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APPENDIX D. GLOSSARY

Autonomous 8pendings In a macroeconomic model of a national
economy, all purchases not related to income are autonomous:
investment, government purchases of goods and services, exports,
and autonomous consumption. In a regional economy, autonomous
spending includes all purchases which originate, or are funded,
from oitside :he region. (See also External Demand, Final
Demand.)

Backward Linkagess Purchases of inputs by a firm within a
region from other firms in the same region.

Basic Industries: Regional industries which sell all or part of
their output to buyers outside the region.

Crosshauling: Occurs when firms purchase inputs (or consumers
purchase consumer goods) from firms in another region while at
the same time, regional suppliers of the same ipput (or consumer
good) sell their output to firms (or consumers) in another
region.

Direct Output, Employment, or Incomes The output produced
directly as the result of an investment in a region, and the
jobs and income created by the production process.

Econometric Model: A system of equations designed to describe
the economic relationships both within a regional economy and
between the regional and national economies. The parameters of
the equations are estimated statistically, and the model is then
used for forecasting regional economic activity.

Exogenous: Originating from outside, as in outside a region.
For an economic model, an exogenous variable is one not
estimated by the model itself, a "given.*

Expert Demands Demand from outside a region for the products or
services produced within the region.

External Demands See Export Demand.

Final Demand: In an input-output model, final demand is the
totl of mand by regional consumers for consumption goods,
demand by regional producers for investment goods, and export
demand.

.Forward Linkaues Demand for regional consumer goods resulting
1Ir i the icom produced in a given economic activity.

Gravity Potential Models A model that relates the economic
interactions between two (or more) places directly to some
measure of attraction (i.e., total population) for each place,
and inversely to some measure of the distance between the
places.
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Indirect Output.. Mlo nt or Incomes The output, employment.
or income created in other industriais. via backward and forward
linkages, by an increase in output of a given industry. (See
also multiplier.)

Iniqjtions A quantity of expenditure In a region originating
oide th~ie region. (goo also Export Demand.)

I~np.u~s les A table which shows the purchases of inputs
byeahinds~tin a region from each other industry in the
region, from Industries outside the region, and from households
in the region (i.e., labor)is and the sales of each regional
industry to other industries in the region, to buyers outside
the region, and to households in the region.

L ges' Consumer income which is not used to purchase goods
adioneices from regional producers is said to "leak* out of
the spending stream. The principal leakages from a region are
federal taxes, saving, and imports.

Location Quotient: The ratio of the percentage of total
rog Cona employment (or income or output) in industry £ to the
correspondingpercentage of national employment in industry i.
When a location quotient exceeds 1.0, the region is thought to
export part of its output to other regions.

Maconoy: An economy viewed as a whole. Macroeconomic
study is concerned with total output, employment, and income for
a regional or national economy.

Multiplier: The ratio of the total economic change produced
(via backrd and forward linkages) by an autonomous change in a
given part of a regional economy. Multipliers may be defined
for output, employment, or income.

Nonbasic Industries: Regional industries which produce output
primarily for consumers in the same region.

Regional Purchase Coefficients The proportion of a given input
which is purchased by regional industry i from suppliers in the
same region. Uded in input-output models.

Respendinal When the purchase of a good produced in a region
creates income for regional households, those households will
spend sone of the additional income on other goods produced in
the region. Then the additional income created by that spending
will be partially used to buy still more regional goods. This
process is called respending.

Technicl Coefficient: The amount of input from industry I
necessary to produce one dollar's worth of output of industry I.
Used in input-output Soule.

Tim evie s odels 3conomic models which predict future
OCOnMil activity based upon past economic activity.
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USER INSTRMIINSO

The STRATEGICA economic impact model will be provided to the
Mobile District on computer diskette, in the form of a Lotus 1-2-2
spreadsheet for Alabama, and anothar for Mobile County. Th^ tcO
portions of the spreadsheets are rep iduced as Tabies A-1 d 1-.
The reader is advised to refer to the tables while reading the)user instructions.

The user instructions are to enable Mobile District
staff to simulate project impacts for a variety of alternative
assumptions. Users can change direct employment impacts, earnings
per worker in different industries, multipliers, effective tax
rates, and discount rates to simulate the effects on total
regional employment, earnings, and tax revenues.

User-Supplied Inputs

To begin, call up the relevant Lotus spreadsheet (BLBALA.WKS
for Alabamar BLBMPB.WKS for Mobile County). Save the spreadsheet
so that the original is not lost.

The user need only supply direct employment impacts in the
construction, shipbuilding and repair, and commercial fishing
industries, to estimate the economic impacts of the project. Just
replace the direct employment figures in the spreadsheet with
alternative estimates, and all other data will be automatically
recalculated.

If you wish to save the results of your simulation, rename
and save the new spreadsheet.

Changes in Parameters

Employnent Multipliers

Replace the construction multiplier in the 1989 column with
another; the change will be automatically carried forward to 1990.
Similarly, if the shipbuilding multiplier in the 1991 column is
changed, the change will automatically be applied to each future
year. (The RIMS multipliers available from EIFS would be a good
substitute.).

Earnings per Worker

Earnings per worker for any industry can be changed in the
first column they appearl the changes will be carried forward to
future years. (This would be useful when updating the estimates
to 1987 dollars, for example.)
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Tea lalop-

Revise any ta rate in the first column it appears and the
revision will be automatically carried forward to all future
years. (This night be nacessary if effective tax rates change
over time.)

Mt LAwlicat ions

As the user becomes familiar with Lotus 1-2-3, and with the
YlATUICA model, mmay more complex simulations will become

possible. For example, the model can be applied to other kinds of
projects with impacts on other industries. tarnings per worker
can be trended up over time to estimate current dollar impacts.
Multipliers can be adjusted over the life of the project to allow
for technological change. Theme and other applications will
suggest themselves to the frequent user.
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Federal Agency

Mailing List

Division Engineer Mr. Greer Tidwell
Federal Highway Administration Regional Administration
Department of Transportation Environmental Protection Agency
666 North Street, Suite 105 Region IV
Jackson, Mississippi 39202 345 Courtland Street, N.E.

Atlanta, Georgia 30365

U.S. Public Health Service
Food and Drug Administration
Post Office Box 158
Dauphin Island, Alabama 36528

r Environmental Compliance Dept. Health and Human Services
Southeast Regional Office Special Programs
Heritage Conservation and Center for Environ. Health

Recreation Service Shamblee 27
75 Spring Street Centers of Disease Control
Atlanta, Georgia 30303 Atlanta, Georgia 30333

Director, Office of Federal
Activities

Environ. Protect. Agency (A-104)
401 M. Street, S.W.
Washington, D.C. 20460

Mr. Larry Goldman
U.S. Department of the Interior
Fish and Wildlife Service
Post Office Box 1197
Daphne, Alabama 36526

Office of Environ. Project
Review

Department of the Interior
Room 4241
18th and C Streets, N.W.
Washington, D.C. 20240

Dr. Edwin Keppner
Reg Dir. Nat'l Oceanic & Atmos National Marine Fisheries Serv.
Nat'l Marine Fisheries Service Environmental Assessment Branch
SE Regional Office, Region 2 3500 Delwood Beach Road
Duval Bldg., 9450 Gandy Blvd. Panama City, Florida 32407
St. Petersburg, Florida 33702
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Ass. Reg Administrator for CPD
ATTN: Znvirn. and Standards

Officer
Dept. of HUD, Region IV
Richard B. Russell Federal Bldg
75 Spring Street, S.W.
Atlanta, Georgia 30303

Coast Guard Headquarters
400 7th Street, S.W.
Washington, D.C. 20591

Region IV Secretarial Rep. Commander (mep)
U.S. Dept. of Transportation 8th Coast Guard District
Suite 515, 1720 Peachtree Rd. Bale Boggs Federal Building
Atlanta, Georgia 30309 500 Camp Street

New Orleans, Louisiana

Director, Federal Aviation Division Engineer
Administration, South. Reg. Federal Highway Administration

ATTN: Chief, Planning & Department of Transportation
Appropriation Staff 441 High Street

P.O. Box 20636 Montgomery, Alabama 36104
Atlanta, Georgia 30320

Regional Director, Region III Executive Director
Federal Railroad Administration Advisory Council on Historic
440 N. Tower Preservation
1720 Peachtree Road, N.W. 1522 K Street, N.W.
3400 Whipple Street Washington, D.C. 20005
East Point, Georgia 30309

Mr. John Seyffert
Federal Emergency Management
Administration

Room 713
500 C Street, S.W.
Washington, D.C. 20472

Regional Director Mr. Edward R. Meyer
Federal Emergency Management Federal Maritime Commission

Administration Office of Energy and
Region IV Environmental Impact
1375 Peachtree Street, N.E. 1100 L Street, N.W.
Atlanta, Georgia 30309 Washington, D.C. 20573

U. S. Forest Service
Regional Forester
1720 Peachtree Street, N.W.
Atlanta, Georgia 30309
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Environmental Compliance
Southeast Regional Office
National Park Service
Richard B. Russell Federal

Building
75 Spring Street
Atlanta, Georgia 30303

Mr. Robert Stern
Division of NEPA Affairs
Dept. of Energy, Room 4G064
1000 Independence Avenue, S.W.
Washington, D.C. 20585

Director, Office of Ecology and
Conservation

National Oceanic and Atmospheric
Administration

Dept. of Commerce, Room 6800
14th & Constitution Ave. N.W.
Washington, D.C. 20230

Dr. James I. Jones
Mississippi-Alabama Sea Grant

Consortium
Caylor Building
Gulf Coast Research Laboratory
Ocean Springs, Miss. 39564
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State Agency

Mailing List

Mr. Elbert R. Hilliard, Director Dr. Harold D. Howse, Director
Mississippi Dept. of Archives Gulf Coast Research Laboratory

and History Post Office Box AG
Archives and History Building Ocean Springs, Miss. 39564
Jackson, Mississippi 39201

Mr. Richard L. Leard
Bureau of Marine Resources Executive Director
Post Office Box 959 Mississippi Dept. of Wildlife
Long Beach, Miss. 39560 Conservation

Post Office Box 451
Jackson, Mississippi 39205

Alabama Dept. of Environmental Mr. David Barley
Management Dept. of Economics and

Water Quality Programs Community Affairs
4360 Midmost Drive Office of State Planning
Mobile, Alabama 36609 3465 Norman Bridge Road

Montgomery, Alabama 36105

Ms. Gerry Irby Dr. Maurice F. Mettee
Government Documents Dept. Geological Survey of Alabama
University of South Alabama State Oil and Gas Board

Library Post Office Drawer 0
Mobile, Alabama 36688 University, Alabama 35486

Mr. Bob Kucera Executive Director
Alabama Forestry Commission Dept. of Conservation and
513 Madison Avenue Natural Resources
Montgomery, Alabama 36104 64 N. Union Street

Montgomery, Alabama 36130

Director, Bureau of Pollution Director, Bureau of Geology
Control Mississippi Department of

Mississippi Department of Natural Resources
Natural Resources Post Office Box 5348

Post Office Box 10385 Jackson, Mississippi 39216
Jackson, Mississippi 39209

Executive Director State Conservation Service
Mississippi Dept. of Natural Suite 1321, Federal Building

Resources 100 West Capitol Street
Post Office Box 20305 Jackson, Mississippi 39201
Jackson, Mississippi 39209
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Coordinator Director, Bureau of Recreation
Federal-State-Local Programs and Parks
Office of the Govenor Mississippi Department of
1304 Sillers Building Natural Resources
Jackson, Mississippi 39201 Post Office Box 10600

Jackson, Mississippi 39209

State Director Director
State of Alabama Marine Resources Division
Department of Agriculture and Department of Conservation and

Stabilization Services Natural Resources
Montgomery, Alabama 36130 Post Office Box 188

Dauphin Island, Alabama 36528

State Conservationist State Clearinghouse
Soil Conservation Service Office of State Planning and
Post Office Box 311 Programs
Auburn, Alabama 36830 135 South Union Street

Montgomery, Alabama 36104

Alabama Dept. of Conservation Dr. Judy P. Stout
and Natural Resources Dauphin Island Sea Lab

Plans and Programs Section Post Office Box 369170
64 N. Union Street Dauphin Island, Alabama 36528
Montgomery, Alabama 36130

Mr. F. Lawerence Oaks
Alabama State Historic

Preservation Officer
Alabama Historical Commission
725 Monroe Street
Montgomery, Alabama 36104
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Individual Mailing List

Us. Polly Anderson Mr. Ed Cake
Executive Director
Mississippi Wildlife Federation
Post Office Box 1814 Ocean Springs, Miss. 39564
Jackson, Mississippi 39205

Dr. William Z. Workman Mobile County Wildlife, Assoc.
Post Office Box 557 Post Office 16063
Fairhope, Alabama 36532 Mobile, Alabama 36616

Mr. Chester A. McConnell Dr. David M. Dean
Southeastern Representative Dept. of Biological Sciences
Wildlife Management Institute University of South Alabama
Route 6, Wildwoods Mobile, Alabama 36688
Lawrenceburg, Tennessee 38464

Mrs. Myrt Jones Mrs. Duncan Naylor
National Audubon Society League of Women Voters of Ala.
724 Brannan Court 2011 Old County Road
Mobile, Alabama 36609 Daphne, Alabama 36526

Mr. Douglas Schofield Dr. William W. Schroeder
Alabama Wildlife Federation Marine Environmental Sciences
46 Commerce Street Consortium
Post Office Box 2102 Dauphin Island Sea Lab
Montgomery, Alabama 36102 Post Office Box 386

Dauphin Island, Alabama 36528

Professor J. E. Bailey
Vice President
Sierra Club, Gulf Coast Region
3025 Green Grove Lane
Tuscaloosa, Alabama 36541
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April 8, 1987

Coastal Environment Section

Mr. James W. Warr
L*Mty Director
Alabome Department of Environmental

1751 Federal Drive
Montgomery, Aaem 36130

Deer Mr. Warr:

Our June 1985 reconmaissnce level studie3 concerning navigation
impraovments at Bayou La Btre, Alaa, recommne that more
detailed, feasibility studies on commercial navigation and related
water resource needs were worraited. In light of thip
recommendation, a Notice of Intent to Pre are a Draft Environmental
Impact Statement (UEIS) was published in the Federal R,
keember 24, 19%. As part of the scoping process as-out ned in
the Comncil on Envirmetal Quality Reulations for Implemmting
the Procedural Provisions of the National Environmental Policy Act
(40 CFR Part 1501.7), wm are requesting your input in identifying
significant resources and issues which should be addressed in the
feasibility studies concerning channel improvements at Bayou La
Batre. A map of the study ares is enclosed. Even though we believe
that many of the resources and issues have been Identified through
your efforts on the Mississippi Sound and Adjacent Areas Study and
infonral coordination on this study, we went to ensure that all
significant issues are Identified prior to coordination of the dratt
Environmental Impact Statement in August 1987.

Preliminary determination& indicate that channel tirovants
would involve deepening existing channels to approximately 20 feet.
This would result in now work quantities of arroximately 3 million
cubic yards with mintmence activities involving approximately 30
percent greater amounts than current quantities. Disposal options
currently being considered include use of existing disposal areas,
upla-nd sites, opem-iter disposal, Gulf disposal, island nourishet
and oyster reef creation.
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To mist us in mating our current schedule, we would
appreciste receiving your commits by May 4, 1981. Any questions
should be adressed te Dr. Susan Iveter (ees of our Coastal
Environment Section at (205) 690-2724 or FIS 537-2724. Thank you
for your assistance in this important matter.

Sincerely,

Ni. D. Mclure, IV
Chief, Environment and RestAirces

kBranch

nclomure

I

SAME LETTER SENT TO: SEE ATTACHED LIST

i
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List of addressees:

Mr. James W. Warr
Deputy Director
Alabama Department of
Envirornmtal Management

1751 Federal Drive
Montgomery, Alabaa 36130

Mr. Brad Gane
Alabama Department of Enviromental
Management

2204 Perimeter Road
Mobile, Alabama 36615

Mr. Hugh A. Swingle
Director
Marine Resources Division
Alabama Department of Conservation

and Natural Resources
Post Office Box 189
Dauphin Island, Alabama 36528

Dr. Edwin Keppner
National Marine Fisheries Service
3500 Delwood Beach Road
Panama City, Florida 32407

Mr. Larry Goldman
Field Supervisor
U. S. Department of the Interior
Fish and Wildlife Service
Post Office Drawer 1190
Daphne, Alabana 36526

Mr. Z. Douglas Schofield
Executive Director
Alabama Wildlife Federation
25 Washington Avenue
Suite 107
Montgomery, Alabama 36104

Mr. Sam J. Kayser, Jr.
130 South Mregor Avenue
Mobile, Alabama 36606
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Dr. Gerald J. Miller
Environmental Asae3smnt Branch
U. S. Environmntal Protection Agency,

Region IV
345 Courtland Street, N. E.
Atlanta, Georgia 30308

Dr. George F. Crozier
Executive Director
Marine Environmental Sciences

Consortium
Post Office Box 386
Dauphin Island, Alabua 36528

Dr. William Hoskings
Alabama Cooperative Extension Service
Sea Grant Advisor Service
3940 Government Boulevard
Mobile, Alabama 39531

Ms. Myrt Jones
President
Mobile Bay Audubon Service
Post Office Box 9903
Mobile, Alabama 36609

Mr. Art Dyas
Post Office Box 1029
Mobile, Alabama 36633

Mr. Bill Kruczynski
U. S. Environmental Protection Agency
Environmental Research Lab
Sabine Island
Gulf Breeze, Florida 32651-3993

Mr. David B. Ball
Metcalfe, Ball & Assoc.
P. 0. Box 130
Mobile, Alabama 36601

Mr. Larry Simpson
Executive Director
Gulf States Marine B. Ball
Metcalfe, Ball & Assoc.
P. 0. Box 1301
Ocean Springs, Mississippi 39564
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Honorable J. F. Nelson
Mayor of Uayou la Batre
Bayou la Satre, Alabma 36509

Mr. Tyler Peck
City Council
City of Bayou la Batre
Bayou la Batre, Alabam 36509

Dr. Wayne Swingle
Gulf of Mexico Fishery

Management Council
Lincoln Center, Suite 881
5401 W. Kennedy Boulevard
Tampa, Florida 33609

Dr. Stephen Thomas
Department of Sociology & Anthropology
BSMB Room 18
University of South Alabama
Mobile, Alabama 36688

Dr. Semoon Chang
Department of Economics & Finance
BSMB Roan 70
University of South Alabama

Mr. Brett S. Dungan
Master Marine, Inc.
Post Office Box 665
Bayou La Batre, Alabama 36509
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ALABAMA

DEPARTMENT OF ENVIRONMENTAL MANAGEMENT

L.0,U. 0 April 16, 1987 Gov ,nix

A4001980". AL"130

2W.., 7m Mr. N. D. McClure
Chief, Environment and Resources Branch
Mobile District, Corps of Engineers

F.,o. nm: P. 0. Box 2288
Mobile, AL 36628-0001

U,,. am0. evk*4q 0I
221O=.w CAL Re: Channel improvements at Bayou La Satre

208,'U2-11i Dear Mr. McClure:

PO 8." This letter is written in response to your April 8, 1987
De,..A letter requesting ADEN's input regarding significant resources
36M2 and issues which should be addressed in feasibility studies
"G,. 3.3-,13 for channel improvements at Bayou La Batre. ADEN offers the

following suggested topics for inclusion in the feasibility
2204 wma nd studies:
MoMle, AL

20'4792334 1. Dredged Material Contamination. The combination
of historical Bayou usage and Corps of Engineers
sediment data from 1974 and 1982 indicate the
presence of heavy metals and oil and grease in
significant quantities. The means by which these
contaminated sediments will be dredged, handled,
and disposed that will prevent the reintroduction
of contaminants to the coastal environment should
be identified and fully described.

2. Disposal Options. Disposal options should be
identified. The description should include the
manner in which dredged materials will be contained,
the manner in which disposal will pi'ev*rt a
reintroduction of contaminants to the coastal
environment, and the manner and extent Wo which
degradation of estuarine fauna and wetland flora
will be p'--a.- If open-water disposal options
(other than Dteep mulf) are considered, a quantitative
assessment of the disposal area's productivity 4
and impacts of open-water disposal should be made.

3. Indirect Imparts. Since the federally suported
construction of a deeper-draft channel should
eventually result in an increased level of industrial/
comercial waterfront development, the feasibility
study should address indirect impacts to regulated
resources such as wetlands, waterbottoms, fisheries
habitat, and others. Presently there exist numerous
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Mr. N. D. McClure
Page 2

wetland areas and tidal arms that are undeveloped
and have significant natural function. Since
past experience with new federal projects (such
as the Theodore Industrial Canal) tells us that
undeveloped properties adjacent to federal navigation
projects become more valuable from a development
perspective, a feasibility study should address
projected losses of living resources and could
propose management strategies consistent with
existing federal, state, and local authorities.

The Alabama Department of Environmental Management
appreciates this opportunity to provide input to the Corps'
Planning Program. Please contact me at your convenience
if you have any questions. I encourage open communication
on these issues and wish to be kept apprised of your project
schedule and planning efforts.

Sincerely,

p-, AG, k.5 J....

Bradley W. Gane
Environmental Scientist

BG/ct
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Alabama Department of Economic And Community Affairs
GUY HUNT FW0O SRASWELL "I
GOVENOR OCTOR

April 7, 1988

Colonel Larry S. Bonine
Commander
U. S. Army Corps of Engineers
109 St. Joseph Street
Post Office Box 2288
Mobile, Alabama 36628-0001

Dear Colonel Ronine:

For the past several months Alabama, Missis3ippi and Corps
of Engineers officials have been discussing the ossibility of
using shallow and deep water dredge disposal maturials as a
means to reestablish coastal eroded islands and berms.
Historically these areas have served as buffers to adjacent
wetland and shrimp and oyster habitats.

Based on unofficial reports Alabama's loss and/or
degradation of barrier islands and sand bars has resulted in
siqnificant declines in oyster reefs and wetlands. As a result
it is our belief that the reestablishment of these islands
and/or sand bars will reverse this trend and be a positive
benefit to the Alabama and Mississippi coastal environment.

Therefore, we support the U. S. Army Corps of Engineers
evaluating the possibility of high grade dredge materials being
used for coastal island and sand bar recreation. If you need
additional information and/or assistance in regard to this
matter please feel free to contact Walter B. Stevenson, Jr.
of ADECA at (205) 284-8735.

Sincerely,

i, . .. -, i - -'-L '"

Fred 0. Braswell, III

FOB:WBS:asf

3465 Non &Wdg RAids Po Box 239 e Montgomey. Aebom 36105-003 e (206i) M-8~700
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STATE t*'ALABAMA
* DEPARTMENT OF CONSERVATION AND NATURAL RESOURCES

P.O. Box 189
DAUPHIN ISLAND. ALABAMA 3652K
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Ms. Susan Rees
Coastal Environment Secti
Mobile District, Corps ot .ai±,keers
P.O. Box 2288
Mobile, AL 36628-0001

Dear Susan,

As we discussed in our phone conversation in reference
to the navigation improvements at Bayou La Batre, Alabama,
I think that most of the major issues have probably been
considered. I would, of course, ask that all environmental
impacts be considered throughout the planning stages.
I am particularly concerned about any impact the improvements
and subsequent maintenance work will have upon the estuarine
nursery areas adjacent to the work area. Please keep in
mind that these impacts could be indirect such as changes
in hydrology in the area.

As you mentioned upland disposal of spoil will probably
be necessary within the bayou to avoid congestion. In
the open water area I think the first choice would be island
nourishment accomplished by creating an underwater berm
east of Petite Bois Island beyond Petite Bois Pass.
Hopefully, this technique will be proved successful from
the work southeast of Dauphin Island.

Second choice for lower channel dredge disposal would
be thin layer dispersion similar to the case at East Fowl
River, if no adverse effects are observed in that case.

Please let me know about concerns others express. I
will continue to think about this project and let you
know if I think of anything else. I realize this project
is extremely important to the aconomy and prosperity
of Bayou La Batre.

Sicpy,

Stevens R. Heath
Assistant Chief Biologist
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GULF OF MEXICO FISHERY MANAGEMENT COUNCL
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TdIni-a. F•it .3i ,

April 30, 1987

N. D. McClure, IV
Chief, Environment and Resources Branch
Department of the Army
Mobile District, Corps of Engineers
Post Office Box 2288
Mobile, Alabama 3"28-0001

Dear Mr. McClure:

The Gulf of Mexico Fishery Management Council (Council) is one of eight
regional Fishery Management Councils established by the Magnuson Fishery
Conservation and Management Act of 1976 (Public Law 94-265). The
Council prepares fishery plans which are designed to manage fishery
resources in the 200-mile limit in the Gulf of Mexico. The Council is
concerned with proposed changes in the environment that may affect
marine fishery resource.

In particular the Council would be concerned with possible impacts of this
project on two estuarine dependent species for which management plans
exist: shrimp and red drum. Therefore, the DEIS should address at a
minimum, the likely impact on these resources of the various project
options.

Identification of the shrimp and redfish sources is for emphasis on the
resources being managed by the Council. The DEIS should, as you
recognize in your letter, address the resources and issues identified in the
Mississippi Sound and Adjacent Areas Study.

Sincerely,

Wayne E.SwingleA6
Executive Director

WES.PJH.plb

cc: Habitat and Environmental Protection Management Committee
Florida/Alabama Habitat and Environmental AP
Staff

A council authorized by Public Low 94-265, the Fishery Conservation & Management Act ol I J"6
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SECTION D-3

SECTION 404 (b)(1) EVALUATION FOR

PROPOSED NAVIGATION IMPROVEM ENT S AT

B3AYOU LA BATRE, ALABAMA



50MU 404 (b)(1) WMU'1G

BMW 1A EdDE, AtAB

Introduction. Bayou Ia Batre is a tidal stream about 10 miles long
which empties into Mississippi Sound about 30 miles southwest of Mbile,
Alabama. Nearly all of the navigable lengths of the bayou and its
tributaries are within the corporate limits of the town of Bayou La Batre,
Alabama. The existing Federal navigation project at Bayou La Batre
provides for a channel fra the 12-foot contour in Mississippi Sound
northward to the Highway 188 bridge (See Figure 404-1). The proposed plan

:to provide navigation improvements at the Bayou La Batre Federal Navigation
Project requires the deepening of the existing channel alignment within the
bayou, the provision of a channel above the Highway 188 bridge for a
distance of 1500 feet, the provision of a channel in Snake Bayou for a
distance of 1347 feet, deepening and widening the existing channel in
Mississippi Sound, provision of a channel from the 12-foot contour in
Mississippi Sound southward to the Gulf Intracoastal Waterway (GIWW)
crossing, and provision of a channel westward along the GIWW alignment to
the Pascagoula Ship Channel (See Figure 404-2).

I. Project Description. Materials to be removed from tle Bayou La Batre
channel alignments will be disposed in an existing uplanc disposal site, a
new upland disposal site, a shallow open water placement area adjacent to
the northeast shore of Isle aux Herbes, open water disposal sites
restricted to depths of 12 feet or greater approximately 2500 feet west of
the Mississippi Sound channel segment, and open water disposal sites in
depths of 18 feet or greater approximately 5000 feet south of the GIWM
channel segment. Approximately 567,300 cubic yards of new work and
4,360,000 cubic yards of maintenance material would be placed in the upland
disposal sites over the life of the project. Approximately 1.3 million
cubic yards of new work material would be utilized to construct an emergent
berm along the northeast shore of Isle aux Herbes. Approximately 700,000
cubic yards of new work and 7.3 million cubic yards of maintenance material
would be placed in the open water sites 2500 feet west of the Mississippi
Sound channel segment. Approximately 485,554 and 1.5 million cubic yards
of new work and maintenance material, respectively, would be placed in the
open water sites 5000 feet of the GIW channel segment over the life of the
project. See Pages 86 - 91 of the Main Report and pages EIS-6 - EIS-19 for
a more detailed description of the tentatively selected plan and
alternatives to that plan. Refer to Table 404-1 for a detailed breakdown
of quantities to be dredged and disposal sites to be utilized.

a. Authority and P . The existing Federal project was
authorized by the 1965 River and Harbor Act (R.Doc. 327, 88th Congress, 2nd
Session) and prior acts. The authority for the study of navigation
iuprowvu ts is contained the akuse Public Works Comittee .Rolution
adoted on October 10, 1974. The resolution requested feasibility studies
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to determine if modifications to the existing navigation project at Bayou
La Batre are warranted. Additional details concerning public concerns and
planning objectivec are provided in Section V of the Main Report.

b. Description of the Proposed Dredged and Fill Materials.

(1) General characteristics. The fill material that would be
placed in the Mississippi Sound open water disposal sites consists
predominately of inorganic clays of high plasticity, poorly graded sands,
sand-clay mixtures and inorganic clays of low to medium plasticity.

(2) Qantity of material proposed for discharge. Refer to Table
404-1.

(3) Source of materials. The dredged material would be obtained
by dredging the channel aligrents within Mississippi Sound which are
within 2500 and 5000 feet of the proposed disposal sites, except for the
Isle aux Herbes site. The Isle aux Herbes site is approximately 2 miles
east of the channel.

c. Description of the Proposed Discharge Sites.

(1) Location and areal extent. The Isle aux Herbes shallow open
water disposal site is located adjacent to the northeast shoreline of the --
island in the vicinity of the 3-foot contour (See Figure EIS-5). The open
water disposal sites for the Mississippi Sound channel segment are located
in water depths greater than 12 feet west of the channel. Approximately
600 acres are required for disposal of new work material and approximately
415 acres will be utilized during each maintenance cycle depending upon
dredging needs. The open water disposal sites for the GIWW channel segment
are located in water depths 18 feet or greater approximately 5000 feet
south of the channel. Approximately 330 acres are required for disposal of
new work material. Approximately 90 acres will be utilized during each
maintenance cycle depending upon dredging needs (See Figure 404-2). Fbr a
more detailed discussion of these sites refer to pages 36 - 40 of the Ma.n
Report and pages EIS-21 - EIS-22.

(2) Type of discharge site. The open water disposal sites are
typical of eastern Mississippi Sound with substrates ociposed preduminately
of silt and clay with varying percentage of sand. A portion of the
proposed discharge site at Isle aux Berbes was the subject of an FA/FtK I
and 404(b)(1) Evaluation prepared April 30, 1982.

(3) Method of discharge. The material would be placed on the
sites using a hydrauliccutterhead/pipeline dredge.

(4) Oen would disposal occur? Disposal is scheduled to begin in
1990.

(5) Projected life of discharge site. The proposed life of the
disposal sites is 50 years with the exception of the IsleAux Berbes site
which will only be utilized one time.
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II. Factual Determinations.

a. Physical Substrate Determinations.

(1) Substrate elevation and slpe . The proposed disposal site at
Isle aux Herbes varies between -2 to -4 feet Mean Low Water (MLW). The
proposed open water disposal areas adjacent to the Mississippi Sound
channel segment vary between -12 to -18 feet MIM. The proposed disposal
areas adjacent to the GIAW segment are essentially flat, varying between -
18 and -20 feet in depth. bay bottoms which varies in elevation from -12 to
-18 feet Mean Lower Lcw Water (MLIW). These depths are adequate to support
the disposal of dredged material for the proposed 50-yeaz project life.

(2) Sediment type. Soils within Mississippi Sound consist of
inorganic clays of high plasticity, poorly graded sands, sand-clay
mixtures, sand-silt mixtures, and inorganic clays of low to medium
plasticity. Sandy material begins to show up in the soil profile in the
area just south of the GIWW and becmes dominant through the tidal pass
into the Gulf of Mexico. Firm to stiff clays are enocuntered throughout
the channel at depths of -18 MLLW in the northern portion of the sound to -
22 MLLN in the vicinity of the GIW*. See page 13 of the Main Report for a
more detailed discussion of sediment type.

(3) Dreged or fill material movement. With the exception of the
Isle aux Herbes disposal site, the proposed open water disposal sites are
unconfined. With respect to the Mississippi Sound segment, the disposal
areas are 2,500 feet west of the channel, and, in the case of the GIWW
segment the disposal areas are 5,000 feet south of the channel. The
dredged material, when placed into the open water areas, will be subject to
mud flows and wind and wave resuspension. Information obtained from the
Mississippi Sound and Adjacent Areas Study (US Army Corps of Egineers,
1984) suggests that the disposal areas have been appropriately situated and
that movement of dredged material back into the channel would not occur.
Over time it should be expected that daily wind and wave action, as well as
storm events, would cause the material to be dispersed from the actual
disposal areas. Approximately 160 acres adjacent to the northeast shore of
Isle aux Herbes will be confined utilizing hay bales (See Figure EIS-5). A
double row of bales, two bales high, would be established east of the 3-
foot contour and a single row of bales would be placed east of the existing
shoreline. Each of these rows would attach to the shoreline on the north
and south boundaries. The placement of materials would generally be along
the 3-foot contour, beginning in the north and proceeding southward. The
resultant emergent berm would be approximately 6 feet high (3 feet above

LW). Over time the hay bales would degrade and the berm would be allowed
to naturally erode.

(4) Physical effects on benthos. Benthic organisms in the Isle
aux Herbes disposal area will be buried and replaced with form more suited
to an intertidal habitat. Direct placement of the new work dredged
material in the open water sites adjacent to the Mississippi -Sound and GIWd
channel segments will result in a layer of material a~proximately 2 feet
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thick being placed on the bottom. Most sessile benthic organisms will be
smothered by this layer, however sai of the more motile form will be able
to escape. Repopulation of these areas may take from 12 to 18 months.
Placement of the maintenance material in a thin layer, 1-foot or less,
would smother sae benthic forms however it is likely that a larger number
of organism will be able to migrate through the layer or escape. A recent
study of the impacts of thin layer disposal of maintenance sediments from
the Fowl River navigation project, in Mobile County, Alabama (TAI, 1988),
suggests that the approximately 350 acre Fowl River disposal area recovered
within 6 months after coverage with approximately 1 foot of dredged
material. Mhile this study does not suggest that all bay bottoms react
similarly to these perturbations, it does suggest that thin-layering of
dredged materials may allow faster recovery of bay bottoms either through
repopulation or through migration up through the dredged material
overburden.

(6) Actions taken to minimize impacts. No other actions to
minimize impacts to the physical substrate are deemed appropriate for this
project.

b. Water Circulation, Fluctuation, and Salinity Determinations.

(1) Water. Increases in dissolved and total organic carbon,
dissolved ammonlanitrate an total Kjeldahl nitrogen levels would be
associated with disposal however, these increases are expected to be short-
term in nature and therefore no significant impacts are expected to result
from the proposed open water disposal activities. Ambient conditions in
the Bayou La Batre study ar3a are turbid; however, it is recognized that
during open water disposal of dredged material that turbidity plumes and
mud flows occui, both of which tend to reduce water clarity. This
condition would prevail during the disposal operations but would be
restricted to tne area of disposal. Color would be affected during
disposal with the water appearing darker due to the presence of a 'plume'
frm the discharge of silt and clay material. This would be a temporary --
condition which %ould cease shortly after disposal ceases. There would be
no significant impacts on (N '-aste, or eutrophication characteristics
due to the open water disposai activities.

(2) Current patterns and circulation. Circulation patterns
within the area are controlled by astroncmical tides, winds, and to a
lesser degree, freshwater discharqe. vor more detail refer to pages 21 -
14 of the Main Report. Use of Ui , -ed Isle aux Herbes disposal area
would have no impact on current patterns or circulation. Disposal of new
work material adjacent to the Mississippi Sound and GIW* channel segments
- uld cause localized impacts on circulation, however since these areas are
in water depths of 12 feet or greater and are remote from the shoreline
these impacts are not considered significant. Disposal of maintenance
material in the proposed open water sites wuld have no significant effect
on circulation. Studies done during the Mississippi Sound and Adjacent
Areas Study (US Army Corps of &igineers, 1984) indicate that circulation is
predominately toward the west in this area therefore the proposed disposal
areas have been located west or south of the proposed channel alignments.
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(3) Nomal water level fluctuations. There would be no change in
normal water level fluctuations as a result of use the proposed open water
disposal sites.

(4) Salinity gradients. Salinities in Mississippi Sound are
highly variable in re to reshwater inflow and influence of the Gulf
of Mexico. Results of studies on use of open water disposal areas and
channel improvents at Pascagoula, Mississippi indicated that use of the
open water disposal sites did not result in alteration of salinity
gradients and that only slight localized danges in salinity resulted from
deepening that channel from 38 to 42 feet. Based on this information the
use of the proposed disposal areas would have no impact on salinity
structure of Kssissippi Sound.

(5) Actions taken to minimize iM Lt. No other actions that
would minimize impacts on ater circulation, fluctuation and salinity are
deU d necessary.

c. Suspended Particulate/Turbidity Determinations.

(1) ed 9 in particulate and turbidity
levels in the vicinity of the diw site. Locali hort-term
increses n suspended particulate levels may occur at the time of
disposal, however these increases would be within the range of ambient
turbidities for this area and would not violate state water quality
standards.

(2) Effects on the dienical and l3ical proerties of the
water colun. Decreases in the degree of light penetration and ssolved
oxygen concentration would occur during disposal activities, however these
changes would be localized and short-term in nature.

(3) Effects on biota. Effects on the biota of the proposed open
ater disposal sites would be insignificant since the biota of this area

are adapted to periodic increases of suspended material due to storm
related events and annual high freshwater inflows from Mobile Bay.

(4) Actions taken to minimize impacts. No further actions are
deuted aprcpriate.

d. Oontaminant Determination. Past studies of sediments from within
the bayou and in Mississipi Sound indicated highly variable concentrations
of nutrients, heavy metals, high molecular weight hydrocarbons, and
pesticides. Mercury, arsenic, cper, zinc, cadmium, and lead were found
to occur in concentrations greater than crustal abundanoe. In addition
pesticides such as chlordane, MD, IDD, and dieldrin, and PC 's
had been reported fram the area. Sediment ts-st performed by the
Evironmental Protection Agency (1988) on samples from three locations in
the proposed dannel indicated that the toxicity of each of these was
minimal. Mpoeure. to the sediments for 10 days had little-bervable
adverse effect on oysters or pink shrimp. Survival of polyciaetes was less
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than desirable; however, there was not a location-spcific effect with
survival being 62% in the reference sediment and 44%, 66%, and 50% in the
channel sediments. Survival in 100% suspended particulate phme of mysids
was greater than 80%. Rseaes of selected chlorinated hydrocarbon
pesticides, lms, or chloplyrifou were not detected in sediments or animal
tissues before or after exposure. Concentrations of metals in oysters and
luguorms exposed to dmel sediments were not significantly greater than
concentrations from organism exposed to reference sediments.
Concentrtiona of zinc in shrimp tissues exposed to sediments fra the
bayou proper were higher than concentrations in tissues of animals exposed
to reference sediments. Petroleum hydrocarbon residues were detected in
sane animal tissues but there were no statistically significant differences
between reference and test animals (See Appendix D, Section 4).

e. Aquatic E2 tem and Organism Determinations.

(1) Effects on plankton. Disposal of dredged material into open
water would destroy some phytoplankton and zooplankton, and would reduce
light penetration which may tend to affect primary production by the
Phytoplankton. Studies conducted on the effect of maintenance dredging in
a similar area in Mississippi Sound indicated that plankton are affected
only in a localized area over a short period of tine, and further concluded
that the effects on the regional and local plankton system are negligible
(Water and Air Research, 1975).

(2) Effects on benthos. Open water disposal of new work
material as proposed would smother many of the benthic organisms of the
proposed disposal areas. In addition, the possibility exists that mud
flows would disrupt additional organisms outside the limits of the disposal
area. The extent to which this may be expected to occur is not considered
significant. Benthic communities would re-establish within 12 - 18 months
after disposal through immigration from outlying areas a,d through the
settling of planktonic larvae of these form. Disposal of maintenance
material in a thin layer would also impact the benthic cummnities of the
proposed disposal areas, however studies indicate that these areas begin to
repopulate within as little as 6 weeks after cessation of disposal and that
no significant differences between disposal and reference areas exist
within 20 weeks after disposal (TAI, 1988). The benthic communities which
-haracterize the Mississippi Sound area are adapted to highly variable
oceanographic conditions and are able to respond to natural perturbations
such as sedimentation and storm induced sediment disturbance (Vittor,
1982).

(3) Effects on nekton. Some nekters in and around the open water
disposal areas would probably vacate the area, at least until conditions
become more favorable. All such organism would not be expected to vacate;
however, it is logical to assume that many would avoid an area of
disturbance such as that associated with the discharge of dredged material.
Same nektonic filter feeders ay be killed as a result of being in the
affected area and other organism less capable of oveent such as larval
form may be physically covsred with dredged material. Studiews-ssociated
with thin layer disposal of dredged material indicated no significant )
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con nektonic organism due to disposal activities (TRI, 1988).

(4) Effects on aquatic food web. No significant effects.

(5) Effects on special aquatic sites.

(a) Sanctuaries and refuges. The proposed disposal o=

dredged material would not significantly affect any of te fish and
wildlife resources wtdich are designated for preservatior or general 3e
the Coastal Area Management Program of t - State of Alabai or th4  at,
of Mississippi.

(b) Wetlands. Wetlp- long the northast shoreline of the
Isle aux Herbes ,,l eprotected -ion with the constructici of
the emergent berm in the proposed disposal site. No wetlands would be
filled during the proposed activity.

(c) Mud Flats. Some mud flats are associated with the
northeast shoreline of tfe sle aux Berbes. The propsal action would
cover existing mid flats, however, additional mud flats and associated
communities would develop on the slopes of the berm.

(d) Vegetated shallums. The existing vegetated shallows
along the Point aux Pins and the north shores of the barrier islands would
not be affected by the proposed activities.

(e) Coral reefs. Not applicable to this area.

(f) Riffle and pool omplexes. Not applicable to this area.

(6) Threatened and edge~red species. No threatened or
endangered ies or their critical habitat would be impacted by the
proposed action.

(7) Other wildlife. No significant effects.

(8) Actions to minimize impac s . lb other actions to minim :'e
impacts on the-aiiutic ecsystem are e%0=1d appropriate.

f. Proposed Disposal Site Determinations.

(1) Mixing zone determinations. The State of Alabama, Department
of Enwironmntal Management (AEK) and the State of Mississippi, Bureau of
Pollution Control (BPC) delineates mixing zones on a case by case basis.
In all cases mixing zones would be restricted to as small an area as
possible. Based on previous dredging/disposal actions at Bayou Ia Batre,
AL and at Pascagoula, NS, it is felt that any reasonable mixing zone
requirements established by the States would be met.

(2) Determination of oplianoe with aplicable water quality
stadards. Water quality classifications for this area of Misissipi
f siim1 generally for swinming, fish and wildlife, and shellfish
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harvesting. it use of the pr e d l aras w not alterconstituent concentrations established for this use and would be in
compliance, to the maximum extent practicable, with all aplicable water
quality standards.

(3) Potential effects on human use characteristics.

(a) Municipal and private water suply. No significant
effects.

(b) Recreational and camercial fisheries. Some impacts to
fish and wildlife resources could occur depending o timing of dredged
material placement in the proposed open water sites, however these are not
considered to be significant.

(c) W1ter-related recreation. No significant effects.

(d) Aesthetics. Dredging in late fall to early winter would
miss the peak recreational season, however it is not possible to schedule
to disposal activities during this time due to weather and the time
required to complete the activities would be longer than this period. The
presence of the dredge, dredge pipe, and associated water and land based
equipiment %would be evident and would temporarily degrade aesthetic
qualities of the area.

(e) Parks, national and historic monuments, national
seashores, wilderness areas, research sites, and similar preserves. N'o
significant effects.

g. Determination of Cumulative Effects on the N!huatic Eosystem. The
data and information presented suggest that the utilization of the proposed
disposal sites would have no significant cumulative adverse effects on the
aquatic ecosystem. Should excessive or rapid shoaling of the open water
sites occur during the 50-year project life, modifications in disposal
practices or disposal site use would addressed.

h. Determination of Secondary Effects on the Aquatic Ecosystem. The
use of the proposed open water disposal sites as part of the improvements
to the Federal navigation project at Bayou La Batre, Alabama, may result in
induced impacts to wetlands adjacent to the channel. Approximately 13.1
and 7 acres of t!;:-,ds and shallow water bottoms, respectively, within the
bayou proper are expected to be subject to development pressure within the
life of the project. Development of these areas, either through dredging
or filling, would require individual Department of the Army permits.

III. Findings of CcuMliance or Non-Ccmliance with the Restrictions on
Discharge.

a. No significant adartations to the guidelines were made relative to

this evaluation.

b. A number of alternatives were considered during the planning
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process including: (1) No action,

poit ax Pns/sle(2) Ube of an open water disposal site adjacent to thePoint aux Pins/Isle aux Dame shoreline,

(3) Use of a littoral zone disposal site east of Petit
Bois Island and,

(4) Disposal of dredged material in the Mobile North or
Pascagoula Ocean Dredged Material Disposal Sites (CDWS).

c. The planned disposal of dredged materials would not violate any
applicable State water quality standards.

d. The disposal operation would not violate the Toxic Effluent
Standards of Section 307 of the Clean Water Act.

e. As required by the Coastal Zone Management Act, the proposed
action is consistent with the Coastal Management Program of the States of
Alabama and Mississippi to the maximua extent practicable.

f. Use of the selected disposal sites would not harm any endangered
or threatened species or any critical habitat. This action is being
oordinated with the US Fish and Wildlife Service and the National Marine

Fisheries Service as required by Section 7 of the Endangered Species Act.

g. The disposal operation would not violate the Specified Protection
Measures for Marine Sanctuaries designated by the Marine Protection,
Research, and Sanctuaries Act of 1972.

h. The proposed activity would not result in any significant adverse
effects on human health or welfare, including municipal or private water
supplies, recreation and cmnmercial fishing, plankton, fish, shellfish,
wildlife, and special aquatic sites. The life stages of aquatic life and
other wildlife would not be adversely affected. Significant adverse
effects on aquatic ecosystem diversity, productivity and stability, and
recreational, aesthetic, and economic values would not occur.

i. Appropriate steps to minimize potential adverse impacts of the
discharge on aquatic systems have been included in this evaluation.
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J. O the bwus Of the guidlimew the prcWOu mites for the
disdmrg, of fill mterials are specified as amplying with the
requiremnts of theae guidelines with the inclusion of apropriate and
practical coditicns to minimixe pllution or adverse effects to the
aquatic easystem.

DATE: LUM a. BON4=
Clon, Oorps of Engineers
District Engineer
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7NB 404-1

CMW -gCH -MG QM W DSM V. m= WM

CHANNL PJL40 MRE=G E gA1 DIPOAL SI7Z

BAYaW samef1s

Sta. 90+45 to Sta -15+10 N#I: 364,000 K1.parxd 'Deltal
Snake Bayou NW: 31,800 Elpland I Del1ta'#
Sta 130+00 to Sta. 90+45 NW: 171,500 Upland 'Charlie'

Sta 90+45 to Sta. -15+10 OEiM: 165,000 UblAnd 'Delta'I
Snake Bayou OExM: 10,000 d~land 'Delta$
Sta 155+00 to Sta 90+45 0114: 80,000 Upland 'Charlie'

14ISSISSIPPI SMWI NW: 1,340,000 Isle aux Herbes
OWHfEL SEdClT NW: 700,000 Open ibter >12'

in Depth

OEM: 430,000 Open Water >12'
in Depth

G"L INTRACOSTAL NW: 485,554 Open Water >18'
WkTMY (GIMW) in Depth

OfiM: 90,000 CPen Water >18'
in Depth

Notes: NW = New Work in cubic yards
OWM = Maintenance in cubic yards per 3 year mintenance cycle
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ABSTRACT

A toxicity and bioaccumulation test was conducted with sediment

from three locations in the Bayou La Batre, Alabama, Channel. Three

types of marine organisms from benthic and epibenthic habitats were

exposed to sediment samples from each of the three sit- Inr In da- n

flowing, natural seawater; a reference sediment from (and Bay, Alabimo,

was used as a control. The purpose .. test was to evaluate, in he

laboratory, the toxicity of the sediment samples and the potential for

bioaccumulation of any chemicals from the sediments. In addition, a

96-hour toxicity test was conducted with the suspended particulate phase

(SPP) of each sediment sample; the purpose was to compare toxicity of the

whole sediment to that of the SPP. Because a test had been conducted

with reference sediment collected from the same area six months earlier,

a reference sediment SPP test was not conducted.

The toxicity of each of the three sediment samples was minimal.

Exposure to the sediments for 10 days had little observable adverse effect

on oysters (Crassostrea virginica) or pink shrimp (Penaeus duorarum).

Survival of oysters was 96% in the reference sediment and > 92% in Sites

1, 2, and 3; shrimp survival was 84% in the reference sediment and >

78% In site I sediment. Although survival of polychaetes (Neries virens)

was less than desirable, there was not a location-specific effect; survival

was 62% in the reference sediment; 44% in Site 1; 66% in Site 2; and 50%

in Site 3 sediment.

The SPP of each of the three sediments had little effect on mysids

(Mysidopsis bahia). Survival in 100% SPP of all samples was > 80%.

The results of the bioaccumulatlon test are reported in a separate

document.
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INTRODUCTION j

In accord with an agreement with the U.S. Army Corps of Engineers

(CE), Mobile District, tests were conducted with sediment from three

locations in the Bayou La Batre, Alabama, Channel to determine toxicity

to representative marine organisms and the potential for bioaccumulation

of chemicals from the sediment samples. Ten-day tests with the solid

phase (whole sediment) and 96-hour (h) tests with the suspended particulate

phase (SPP) of each sediment sample and a reference sediment were

conducted at the U.S. EPA Environmental Research Laboratory, Gulf Breeze

(ERL/GB), Florida, during July-August 1987.

The chemical analyses of sediments and animal tissue also were

conducted at ERL/GB, and the results are reported in a separate document.

MATERIALS AND METHODS

Test Materials

The reference and Site sediments tested were collected by CE, Mobile

District, personnel on 25 June 1987 and transported "o ERL/GB on the day

of collection. The sediment samples and reference sediment samples were

placed in a large cooler at ERL/GB and maintained at approximately 4*C.

Before testing, the reference sediment was sieved to remove any large

organisms; subsamples were combined and mixed well. The reference sediment

was made up of larger particles than the Bayou La Batre sediments. The

reference sediment was 47.2% silt-clay while all Channel sediments were >

65.5% silt-clay. Silt-clay is defined as those particles < 62 micrometers

(tim) (Folk 1957). A characterization of the Channel sediment samples and

the reference sediment is contained in Table 1.

Sodium lauryl sulfate was used as a reference toxicant to gauge the

condition of the test animals for the SPP tests. The chemical used was
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manufactured by Sigma Chemical Company, No. L-5750, Lot 42F-0039, and was

K approximately 95% pure.

Test Animals

For the solid-phase (whole-sediment) tests, three types of marine

organisms from benthic and epibenthic habitats were tested. They were

polychaetes (Neries virens), oysters (Crassostrea virginica) , and pink

shrimp (Penaeus duorarum). The polychaetes were purchased from a bait dealer

in New Castle, Maine; the oysters were purchased from a local commercial

fisherman; and the shrimp were purchased from a local bait dealer. All

animals were maintained for at least 48 h (h) at ERL/G8 where they

were acclimated to test conditions. There was no observed deaths of

oysters or shrimp during the acclimation period. Those polychaetes that were

not contracted and sluggish to respond when touched were not considered

suitable for testing and were discarded.

Mysids (Mysidopsis bahia) for the SPP and reference toxicant tests

were cultured at ERL/B. Mysids (5 + 1 days old) were fed Artemia salina

nauplii (32 to 48 h post-hydration) during holding and testing.

Test Water

Natural seawater pumped from Santa Rosa Sound into the ERL/GB seawater

system was used for all tests. For the solid-phase tests, the water was

not filtered as it was pumped Into elevated reservoirs. There it was

aerated and allowed to flow by gravity into the wet laboratory, where it

was siphoned from an open trough into the test aquaria. For the SPP

tests, the seawater was filtered through sand and 20-om fiber filters;

salinity was controlled at 20 + 2 parts per thousand by the addition of

deionized water, and temperature was controlled at 25 + 1C by a commercial

chiller and/or heater.
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Test Plathods

Test methods for the solid-phase tests were based on those of U.S.

Environmental Protection Agency/Corps of Engineers (1977) and methods for

the SPP tests were after U.S. Environmental Protection Agency (1986). To

prepare for the exposure of polychaetes, oysters, and shrimp, approximately

7 liters (t) of reference sediment was placed In each of fifteen 20-gallon

(76-1) glass aquaria. This resulted in a layer of reference sediment -

approximately 30 millimeters (mm) deep. After about I h, seawater flowed

F into each aquarium at approximately 25 1/h, and the system was allowed to

equilibrate for 24 h. After equilibration, the seawater flow was stopped,

approximately 3.5 1 of the appropriate Bayou La Batre sediment was added to each

aquarium (resulting in a layer about 15 mm deep), the sediment was allowed

to settle for approximatley 1 h, and the seawater flow was resumed. Ten

polychaetes were placed In the back section and 10 shrimp and 10 oysters

were place In the front section of each aquarium. (A nylon screen, 2-mm

mesh, had been inserted In each aquarium and secured with silicone sealant

in order to separate the polychaetes from the predacious shrimp.) It -should

be noted that only 10 test organism per replicate, of each species were

used for this test. The numbers were sufficient to perform a statistical

analysis of mortality, and the Individuals were of such a size that sufficient

biomass was available for chemical analyses to determine bioaccumulation.

The five control (reference sediment) aquaria were prepared at the

same time and In the same manner as the Bayou La Batre sediment exposure

aquaria except that only the reference sediment was added to each aquarium.

The 10-day test was conducted from 28 July to I August 1987. Water

temperature, salinity, pH, and dissolved oxygen were recorded daily.

Dead animals were noted and removed from the aquaria daily. At the end
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of the exposure, the remaining live animals In each aquarium were removed,

rinsed with seawater to remove sediment, and were placed separately in

flowing seawater to purge their gut. After 24 h, they were placed in

acid-cleaned glass jars, then frozen, and later provided to the ERL/G

Chemistry Laboratory for chemical analyses to determine bioaccumulation.

Animals from the test populations were treated similarly before the test

began to provide information on background concentrations.

To prepare the suspended particulate phase (SPP) of each of the three

Bayou La Batre sediment samples, 1,000 milliliters (m) of chilled

seawater was added to a 2-1 Erlenmeyer flask. Then, 200 mt of well-stirred

sediment was added to the flask. More seawater (800 mt) was added to the

flask to bring the contents to the 2- mark. This 1-part sediment:9-part

seawater mixture was placed on a magnetic stirrer und mixed for at least

5 minutes, and then allowed to settle for 1 h. The SPP was then decanted

into a separate container, and pH and dissolved oxygen (DO) concentrations

were measured. The SPP of all the Bayou La Batre sediment samples had to

be aerated to increase the DO to acceptable concentrations (> 60% saturation).

The appropriate volume of 100% SPP in seawater or seawater only was added

to 2-1 Carolina culture dishes (the total volume in each dish was 1 1) to

prepare the test mixtures and control. The mixtures were then stirred

for approximately 5 minutes (min); the DO, pH, temperature and salinity were

measured; and test animals were added to the dishes. For all tests, twenty

animals were placed in each dish in holding cups fabricated by gluing a

collar of 3 63-m. mesh nylon screen to a 15-centimeter (cm) wide

glass Petri dish with silicone sealant; the nylon screen collar was

approximately 5 cm high.

After water quality measurements and addition of animals, the dishes
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were stacked, with a cover on the top dish, and pliced In an incubator.

The temperature controller was set at 219C and the light controller at

14 h light:10 h dark. The seawater in all treatments was aerated at

a volume estimated to be 100 cubic centimeters/min during the tests.

Air was delivered to each dish through polyethylene tubing (0.045-inch

inner diameter and 0.062-inch outer diameter) by a small aquarium pump.

Water quality was measured at 24-h Intervals, but daily counts of

animals were not made because in some cases the turbidity of the sediments

prevented 24-h observations of test animals. After 96 h, the tests were

terminated. When necessary, the cups were flushed with seawater until

the animals became visible, and live animals were then removed by pipette

and counted. Suitability of the procedure was ensured by counting the

control animals, placing them back in the holding cup and flushing them

with seawater, and then recounting them.

Because the reference material was the same as that tested four

months earlier in another dredged material test, no mysid acute tox.icity

test was conducted with the reference sediment.

Tests with che SPP prepared with sediment from Sites 1, 2, and 3

were conducted 14-18 July 1987; a reference toxicant test with mysids from

the same population was conducted 22-26 June 1987.

Statistical Analyses

A one-way Analysis of Variance was performed on the survival data

or polychaetes (SAS, 1982), but there were no statistical analyses of

.he data from the SPP tests because no median effect (50% mortality)

occurred. Mortality data from the mysid reference-toxicant test were

subjected to statistical analyses, however. The 96-h LC50 (the concentration

lethal to 50% of the test animals after 96 h of exposure) were calcuated
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by using the moving average method (Kendall and Stuart, 1973, and Stephan,

1977). The 95% confidence limits were also calculated.

RESULTS AND DISCUSSION

Sediment from three sites in the Bayou La Batre, Alabama. Channel

had little observable adverse effect on oysters or pink shrimp after a

10-day exposure. Survival of oysters was 96% in the reference sediment

and > 92% in Site 1, 2, and 3 sediment; shrimp survival was 84% in the

reference sediment and > 78% in site sediment (Table 2).

The effect of the sediments on polychaetes was not conclusively

determined because of the higher-than-desirable mortality In all treatments.

Because there was similar survival (62%, reference sediment; 44%, Site 1;

66%, Site 2; and 50%, site 3), it did not appear that there was a location-

specific effect. A one-way Analysis of Variance confirmed that there was

no statistical difference (at = 0.05) between polychaete survival in the

reference sediment and in sediment from any of the three Channel sites.

The reason for the poor survival is not known but we suspect that temperature

may have been higher than ideal for this species of polychaete.

The suspended particulate phase (SPP) of the sediments did not

cause significant adverse effects on mysids. When tip to 100% SPP was

tested, survival was > 80% (Table 3). Results of the reference toxicant

test showed that the mysids were in suitable condition for testing; the

96-h LC5O was 6.5 ppm with 95% confidence limits of 5.1 to 8.4 ppm. Our

experience and the literature (Roberts et al., 1982) show that the 96-h

LC5O of sodium lauryl sulfate for mysids in usually S to 8 ppm.

Water quality was satisfactory during the 10-day exposure with the

sediment samples (Tables 4).

The results of the bioaccumulation test are reported in a separate document.
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( Table 1. Characterization of three sediment samples from the Bayou La
Batre, Alabama, Channel and a reference sediment from Grand Bay, Alabama,
for water content and silt-clay (< 62 micrometers). Values reported
are mean values.

Sediment Water % Slit-Clay (%)

Reference 29.3 47.2

Site 1 71.7 65.5

Site 2 69.9 95.3

Site 3 63.6 72.6
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Table 2. Results of a 10-day laboratory exposure of polychaetes (Neries
vies oysters (Crassostrea virginica), and pink shrimp (Penaeus
dujian) to sediment from the Bayou La Batre, Alabama, Channel,' along
with a reference sediment. Numbers are animals that were alive at the
end of the exposure; numbets of animals per replicate at the beginning of
the test were 10 lugworms, oysters, and pink shrimp.

Replicate Polychaetes Oysters Shrimp

1 7 10 10
2 5 10 9

Reference 3 7 10 8
Sediment 4 7 10 8

5 5 8 7
Total IT WT WY

1 6 10 9
2 6 9 7

Site 1 3 3 10 8
4 3 10 7
5 4 9 8

Total f W W

1 7 9 9
2 7 9 10

Site 2 3 6 9 10
4 6 9 10
5 7 10 9

Total IT 4

1 3 10 6
2 7 10 10

Site 3 3 5 9 8
4 5 10 8
5 5 9 10

Total '1
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Table 3. Results of acute toxicity tests conducted with mysids (Mysidopsis bahia)
and the suspended particulate phase (SPP) of sediment from three sites in the
Bayou la Batre, Alabama, Channel and a reference sediment from Grand Bay,
Alabama. The percentage of animals alive after 96 hours of exposure is given.

Exposure Concentration (% SPPa)

Test material Control 1% 10% 25% 50% 100%

Reference ---.--- --- -- -.

Sedimentb

Site 1 85 95 100 100 100 90

Site 2 95 100 100 55 100 80

Site 3 90 100 100 100 100 95

a The SPP (suspended particulate phase) was prepared by mixing I part
sediment with 9 parts seawater (v:v), allowing the mixture to settle
for I hour, and decanting the unsettled portion.

b Not tested because the same reference sediment was tested four months
earlier.
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Table 4. Water quality measurements during 10-day laboratory exposures of marine
organisms to sediment from the Bayou La Batre. Alabama, Channel. The pH
ranged from 8.0 to 8.2 In all aquaria for the period of the test.

Test ay

1 3 4 5 6 7 8 9 10

Temp. (OC) 26.5 27.0 26.0 26.5 27.0 26.5 25.0 26.5 26.0 25.5

Salinity (%) 2S.0 26.0 26.0 26.0 26.0 26.0 24.0 24.0 .2S.0 20.0

00 (000)

Reference
Rep. I 5.7 5.5 5.5 4.8 5.2 S.3 5.4 4.8 5.3 5.4

2 S.5 S.3 5.5 4.6 5.1 4.9 4.8 4.5 S.3 5.4
3 5.2 S.1 5.4 S.0 4.6 S.0 5.1 4.5 5.1 5.4
4 4.9 5.2 S.5 4.9 5.0 5.2 5.1 4.7 5.3 5.2
S 5.3 5.2 5.2 4.9 5.0 5.3 5.2 4.8 S.8 5.3

Site 1
Rep. 1 5.2 5.2 5.3 5.1 4.7 5.3 5.1 4.6 5.1 5.4

2 S.S 5.1 5.4 5.3 5.3 4.8 S.3 S.0 5.5 5.3
3 S.S S.S 5.4 5.2 5.0 4.8 S.S 4.4 5.5 5.4
4 S.S 5.8 4.6 S.3 4.8 5.0 4.9 5.2 5.0 5.7
S 5.8 S.6 5.3 5.0 4.9 5.4 5.4 4.7 5.6 5.7

Site 2
Rep. 1 5.6 5.4 5.4 5.3 4.8 S.0 S.0 4.7 5.3 5.1

2 S.7 5.2 S.2 S.0 5.3 5.1 5.3 4.6 5.3 5.5
3 5.3 S.0 4.6 4.2 4.6 4.7 S.1 4.2 .5.1 5.1
4 5.6 5.1 4.8 5.0 5.3 5.4 5.3 4.6 -.5.4 5.4
5 5.6 5.4 5.4 5.3 S.0 5.4 5.6 5.0 5.3 5.4

Site 3
Rep. 1 5.1 5.2 5.0 5.2 5.2 5.3 5.2 4.1 5.4 5.3

2 5.5 5.4 5.2 5.2 4.9 5.0 5.2 4.8 5.3 5.3
3 4.6 5.1 4.9 4.4 5.4 5.2 5.1 4.4 5.4 5.4
4 5.6 4.7 5.4 5.5 5.1 5.4 5.5 4.5 4.8 5.6
5 5.4 4.9 4.0 4.6 4.8 4.7 5.0 4.8 3.8 5.0
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ABSTRACT

Chemical analyses were performed on sediments from Bayou la Batre,

Mississippi and on three types of marine organisms exposed to these

sediment samples during a 10-day bioaccumulation test conducted by the

Dredged Materials Research Team of the Gulf Breeze Laboratory. Five

replicates of each sediment and type of organism were analyzed for residue

of selected chlorinated hydrocarbon pesticides, PCBs, chlorpyrifos (Dursba

petroleum hydrocarbons, and 9 heavy metals. The purpose of these chemical

analyses was to determine if residues were detectable in the sediment and

if they accumulated in tissues of organisms exposed to the sediment.

Samples of each type of organism and sediment were analyzed prior to

use in a bloaccumulation test.

Residues of selected pesticides or PCBs were not detected in sediment

or animal tissues before or after exposure but several metals were detecte

in sediments and in tissues of organisms before and after exposure.

Using analysis of variance (ANOVA) at the 0.05 probability level, con-

centrations of metals In oysters (Crassostrea virginica) and lugworms

(Arenicola cristata) exposed to sediment from site, 1, 2 or 3 were not

significantly greater than concentrations of metals in animals exposed to

a reference sediment. In shrimp (Penaeus duorarum), concentrations of

zinc were significantly higher in animals exposed to Sites, 1 or 2 than

concentrations of these metals in animals exposed to the reference sedimen

Student-Newman-Kuels test was used to determine which sites were different

from reference sediment.

Petroleum hydrocarbon residues were detected in some tissues of some

lugworms, shrimp and oyster, but there were no statistically significant

differences between tissue residues from animals exposed to site and
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residues in tissues exposed to reference sediment were found. Although

statistically significant differences were determined for selenium and

zinc in shrimp, appropriate consideration should be given to the magnitude

of these numbers. When differences between man values for organisms

exposed to sediment from a reference site and mean values for organisms

exposed to a test site are not greater than an order of magnitude may not

indicate a bioaccumulation potential without further confirmation by a

more definitive study.
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INTRODUCTION

In accord with an agreement between the U.S. Army Corps of Engineers

(CE), Mobile District, and EPA's Gulf Breeze Environmental Research

Laboratory (ERL/GB), chemical analyses were performed on sediment from

Sites 1, 2 and 3 in Bayou la Batre, Mississippi and on three species

(shrimp, oyster, and lugworm) of marine organisms exposed to these sedi-

ments during a bioaccumulation test. Five replicates of each sediment

and organism were analyzed for the following chemical residues: PCBs,

selected chlorinated hydrocarbon pesticides, chlorpyrifos (Dursban),

selected heavy metals, and two petroleum hydrocarbon fractions (aliphatic

and aromatic). These analyses were performed on sediments and organisms

before the bioaccumulation test and on organisms after the bioaccwmwlation

test. Chemical analyses were performed by gas-liquid chromatography for

pesticides, PCBs, and petroleum hydrocarbons, and inductively coupled

argon plasma emission spectroscopy (ICAP) for heavy metals. Methods of

chemical analyses were modified and validated at ERL/GB, except for the

petroleum hydrocarbon method. This method was used as recommended by the

U.S. Army Corps of Engineers Implementation Manual (EPA/CE, 1977).

D
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M4ATERIALS AND METHODS

Test Sediments and Animals

Samples of sediments and test organisms were obtained from the ERL/GB

Dredged Materials Research Team prior to initiation of the bloaccumulation

test. After the 10-day exposure period, five replicates of each test

organism from each test sediment, and the reference sediment, were collected

and maintained at approximately 4°C until chemical analyses were performed.

Methods of Chemical Analyses

A. Chlorinated Hydrocarbon Pesticides and PCBs

Tissue samples were weighed into a 150-umm by 25-m screw-top test

tube and homogenized three times with 10 ml of acetonitrile with a

Willems Polytron Model PT 20-ST (Brinkman Instruments, Westbury, NY).

Following each homogenization, the test tube was centrifuged (1600x g)

and the liquid layer decanted into a 120-ml oil sample bottle. Seventy-

five ml of a 2% (w/v) aqueous sodium sulfate and 10 ml of petroleum ether

were added to the bottle and the contents shaken for 1 minute. After the

layers separated, the solvent was pipetted into a 25-ml concentrator

tube and the extraction with petroleum ether was repeated two more times.

The combined solvent extract was concentrated to 1 ml on a nitrogen

evaporator in preparation for cleanup.

Cleanup columns were prepared by adding 3 g of PR-grade florisil

(stored at 130*C) and 2 g of anhydrous sodium sulfate (powder) to a

200-mm by 9-mm i.d. Chromaflex column (Kontes Glass Co., Vineland,

NJ) and rinsing with 20 ml of hexane. Tissue and sediment extracts were

transferred to the-column with two additional 2-ml volumes of hexane.

Pesticides and PCBs were eluted with 20 ml of 5% (v/v) diethyl ether in

hexane.
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Quantitations of pesticides were made with external standard methods.

All standards were obtained from the EPA pesticide repository. PCB

reference standard, obtained from U.S. EPA Chemical Repository, Washington,

DC, was described by Sawyer (1978). Analyses were performed on a Hewlett-

Packard Model 5710 gas chromatograph equipped with a 6 3Ni electron-capture

detector. Separations were performed by using a 182-cm by 2-mm i.d. glass

column packed with 2% SP2100 (Supelco, Inc., Bellefonte, PA) on 80-100

mesh Supelcoport. Other gas chromatographic parameters were: flow rate

of the 10% methane-in-argon carrier gas, 25 ml/min; column temperature,

190°C; inlet temperature, 200°C, and detector temperature, 3000C.

Recoveries of PCBs and pesticides from spiked samples and detection

limits for pesticides and petroleum hydrocarbons are shown in Table .

Results are reported to two significant figures in Tables 2 through 2d,

as our methods allow.

B. Heavy Metals

One to two grams of tissue or sediment were weighed into a 40 ml

reaction vessel. Five ml of concentrated nitric acid (Baker Chemical Instra-

Analyzed) were added and the samples digested for 2 to 4 h at 700C in a tube

heater. Digestion was continued, with vessels capped, for 48 h at 700C.

After digestion, samples were transferred to 15-ml tubes and diluted to 10 ml

for aspiration into a Jarrell-Ash AtomComp 800 Series inductively-coupled

argon-plasma emission spectrometer (ICP). This instrument acquires data for

15 elements simultaneously. Method detection limits for each element are

given in Table 3 and are based on wet weight analyses. No detectable

residues could be found in method blanks. A solution of ten percent nitric

acid/distilled water was analyzed between samples to prevent carryover of

residues from one sample to the next. Standards were used to calibrate the
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instrument initially and adjustments were made when necessary. Concentrations 2

are reported in two significant figures as our methd allows, and were not

corrected for percentage reovery.

C. Petroleum Hydrocarbons

Ten grams of tissue or sediment were weighed into culture tubes and

extracted as described by J.S. Warner (1976). Sample extracts were

concentrated to approximately 0.50 ml for gas chromatographic analyses.

Analyses were performed on a Hewlett Packard gas chromatograph (GC)

equipped with flame ionization detection. Separations were performed by

using a 182-cm by 2-mm i.d. glass column packed with 3% OV101 on 100/120

mesh Supelcoport. Helium carrier gas was used at a flow of 30 mit/mn.

Quality Assurance of Chemical Analyses

All standards used for quantitations of pesticides were obtained

from EPA's repository in Las Vegas, Nevada. Standard solutions of metals

were obtained from J.T. Baker Chemical Co., Phillipsburg, NJ, and were

Instra-Analyzed quality. Dotriacontane was obtained from Alltech Associates,

Deerfield, Illinois, and was used as an internal standard to quantitate

petroleum hydrocarbons.

A part of our quality assurance procedures includes fortification of

samples of organisms and sediments with selected chemicals to evaluate the

entire analytical system during the period of time quantitative analyses

of test organisms and sediments are performed. Separate samples were

fortified with selected pesticides, petroleum hydrocarbons, and metals.

Reagent and glassware blanks were analyzed to verify that the analytical

system was not contaminated with chemical residues that could interfere

with queatitations. )
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Statistical Analyses

(- Residue data were analyzed according to guidance in the Implementation

manual (EPA/CE, 1977).

Calculations were performed to determine whether variance of data

sets were homogeneous. Then analysis of variance (ANOVA) was used to

compare mean tissue concentration in animals exposed to each dredged

material sample. When the calculated F-value exceeded the tabulated

value, the Student-Newman-Keuls multiple-range test was used to determine

which dredged material mean was significantly different from the Reference

mean. These analyses were performed using Statistical Analysis System

(SAS) procedures (SAS Institute Inc.).
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RESULTS AND DISCUSSION

Analyses of Pesticides and Pf.s

During these analyses, only oysters, were available in sufficient

numbers to allow them to be used for spiking. However, we believe the

results of spiked samples (Table 1) indicate that the extraction and

quantitation techniques were adequate for determining concentrations of

chemical residues in organisms and sediments used in the bioaccumulation

study. Results of reageant and glassware blank analyses verified that

residues of pesticides, PCBs, petroleum hydrocarbons, metals, or other

contaminants were not present prior to the analyses of test organisms and

sediments.

Prior to the bioaccumulation test, chemical analyses were performed

on samples of each group of organisms and sediments. Results (Table 2)

indicate that residues of pesticides and PCBs were not present in con-

centrations above the detection limits. Residues of pesticides or PCBs

were not detected in replicate samples of reference sediment from Sites

1, 2 or 3. Detection limits were the same as those in Table 2.

After organisms were exposed to a reference sediment or test sediments

from Bayou la Batre, they were analyzed for pesticides, petroleum hydro-

carbons, and metals. Results of chemical analyses for pesticides and PCBs

that accumulated in organisms from exposure to reference sediment are

shown in Table 3. Results of chemical analyses of organisms exposed to

sediment from Sites 1, 2 and 3 are shown in Tables 4, 5 and 6 respectively.

These results indicate that neither pesticides nor PCBs accumulated in

tissues.
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Analyses of Metals

Replicate samples of each group of organisms were analyzed for selected

metals before and after a 10-day bloaccumulation test. Results from the

pretest analyses are shown in Table 7 with method detection limit given

for each element. Concentrations of some elements could not be quanti-

tated because our instrument has some limitations and cannot correct for

interferences from high concentrations of some elements present in these

samples. Results in Table 8 show that all sediment samples contained

some heavy metals. Less than concentrations are shown for mercury and

lead, since accurate background correction was not possible with these

elements.

Concentrations of selected metals in samples of oysters exposed-for

10 days to a reference sediment or sediment samples from Sites 1, 2 and

3 in Bayou la Batre are shown in Table 9. Test for homogeneity of vari-

ances was performed on cadmium (Cd), chromium (Cr), copper (Cu), nickel

(Ni), and zinc (Zn). Results in Tables 10 through 14 show that calculated

C-values were greater than the tabulated C-values at the 95-percent

confidence level for chromium and nickel; therefore the variances were

not considered homogenous. However, except for nickel and zinc, means of

all elemental concentrations in oysters exposed to sediment from Sites 1,

2 and 3 were similar to means of these elemental concentrations in oysters

exposed to the reference sediment. Therefore, no further statistical

analyses were performed. Analysis of varinace (ANOVA) of oyster bio-

accumulation data for nickel and zinc shown in Tables 15 and 16. No

significant differences were detected for nickel or zinc at the 0.050

alpha level.
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Concentrations of metals in samples of lugworms exposed for 10 days

to sediments from a reference site and separate sediment samples from

Sites 1, 2 and 3 are shown in Table 17. Results of test for homogeneity

of variance are shown in Tables 18 through 23. Because the means of

olenental concentrations in tissues of lugworms exposed to sediment from

Site 1, 2 or 3 were less than concentrations in a reference sediment for

chromium, copper, and nickel, no further statistical analyses were

performed.

Results from analyses of variance for selenium and zinc, in lugworms

are shown in Tables 24 through 25. No significant differences were found

at the 0.05 alpha level.

Concentrations of metals in samples of shrimp exposed for 10 days to

sediment from a reference site or sediments from Sites 1, 2 or 3 are shown

in Table 26. Results of test for homogeniety of variances performed on

arsenic, chromium, copper, nickel and selenium, and zinc residues detected

In shrimp tissues are shown In Tables 27 through 32. Because of similarity

of means or because means from the sites were less than means for the

reference sediment no further analyses were necessa "y for cadmium, and lead,

mercury. Log transformation was necessary for copper, nickel and zinc

data. Results from analysis of variance of arsenic, copper, nickel,

selenium, and zinc data are shown in Tables 33 through 37, and indicate

significant differences for Sites for bioaccumulation of Zn in tissues of

shrimp. Student-Newman-Keuls multiple-range test was performed for zinc,

Table 38 shows that mean values for shrimp exposed to sediment from Sites

1 and 2 were different from mean value for shrimp exposed to reference

sediment.
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Analyses of petroleum hycrocarbons

( Concentrations of aliphatic and aromatic petroleum hydrocarbon

analyses in tissues of organisms exposed to the reference sediment and

sediment from Sites 1, 2 and 3 are shown in Table 39. Residues of aromatic

(ARM) and aliphatic (ALH) hydrocarbons were detected in oysters; however,

since mean concentrations shown in Table 40 for both aromatic and aliphatic

petroleum hydrocarbons in oysters exposed to the r(ference sediments was

greater than mean concentrations in animals exposed to sediments from

sites, no further analyses were performed. Because mean concentrations

shown in Table 41 for aromatic petroleum hydrocarbons in shrimp exposed

to reference sediment were greater than in mean concentrations in shrimp

exposed to sites, no further analyses were performed. Although mean

concentrations for aliphatic petroleum hydrocarbons were differnt, Table

42 shows no significant differences when using analysis of variance.

since mean concentraions shown in Table 43 of both aliphatic and aromatic

petroleum hydrocarbons in tissues of lugworms exposed to sediment fronm

sites were greater than those exposed to reference sediment, results:of

analysis of variance shown in Tables 44 and 45 show significant differences

for aromatic hydrocarbons only. Further analysis using Student-Neuman-

Keuls shown in Table 46, indicates significant differences for all sites

compared to reference.
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Table 2. Results of selected chlorinated pesticide and.PCB analyses in replicate
samples of three marine organisms analyzed piror to exposure to sediment
from Bayou Ia Batra during a bioaccumulation study.

Comonimp Oster
Name Replicate 1 - 1 2

Aidrin NO NO NO ND ND ND
BHC Isomers ND ND No NO ND NO

Alpha NO NO ND ND ND ND
Beta ND ND NO NO ND ND
Gamma (lindane) NO ND ND ND ND NO
Delta ND ND NO ND ND ND

Chlordane NO NO ND ND ND ND
Chlorpyrifos (Dursban) ND ND NO ND ND ND
DDE NO ND ND ND NO ND
ODD ND NO NO ND ND ND
DDT NO ND ND ND ND ND
Dieldrin ND ND NO ND ND ND
Endrin NO ND ND ND NO NO
Endosulfan I ND NO NO NO ND ND
Endosulfan I NO ND ND ND NO ND
Endosulfan Sulfate ND NO NO ND ND ND
Heptachlor ND ND ND ND NO ND
Heptachlor epoxide NO NO ND NO ND ND
Hexachlorobenzene ND ND ND ND ND NO
Nethoxychlor NO ND ND ND ND ND
Mirex ND ND ND ND NO NO
PCBs ND ND ND ND ND ND
Toxaphene ND ND ND ND ND NO

ND - Not detected,-see Table 1 for detection limits.
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Table 7. Concentrations of selected metals In tissues of organisms that
were determined as background residues before the organisms were
used in the Bayou la Batre study. Method detection limits for
each element Is given in ug/g wet tissue weight.

Pre-Test Concentrations in ijg/g wet tissue weight
Ortanism Replicate As Cd Cr _ ft Ni Pb Se Zn

Shrimp 1 6.3 0.23 1.4 13 NO 0.65 2.5 3.0 27
2 5.6 ND 0.56 12 No 1.0 ND 2.4 14

Lugworm 1 4.9 ND 1.1 2.1 NO 0.38 3.5 2.5 7.0
NA

Oyster 1 ND 0.375 0.800 8.4 ND 0.35 ND ND 190
2 NO 0.375 1.3 9.7 1.1 0.725 ND ND 190

Method Detection Limits

a 0.375 0.1250 0.25 0.15 0.625 0.25 0.50 0.375 0.125

NA x Not analyzed: insufficient numbers of animals for a second replicate
analysis.

a Based on final vol of 50 0u9 and a sample weight of 2g (maximum sample size).

ND - Not detected.
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Table 8. Concentrations of selected metals in sediment samples from
a reference site and three sites from Bayou la Batre.

Sediment Concentrations in gg/a wet weight
Location Replicate As Cd Cr Cu < !I< 50b Se Zn

Reference a No 26 11 a 11 47 a 12

Site I 0 38 0.27 5.6 26 7.8 2.6 25 a 78

Site 2 0 75 0.45 10 3.2 12 5.4 34 a 41

Site 3 C ND 0.52 12 3.8 14 6.1 37 a 41

a Interference from other metals prevented accurate quantitation.

NO a not detected, see Table 7 for detection limits.

b Background subtraction techniques normally used could not be applied due
to interference from unknown elements causing background to be unusually
Intense. Therefore, mercury and lead values are reported as maximum poss
concentrations.
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Table 9. Concentrations of selected metals in samples of oysters used in
a bioaccmulation study with sediments from three sites within
Bayou la Batre and a reference site.

Sediment Concentrations in y2/g wet tissue weight
Location Replicate As Cd Cr Cu Ni Pb S-e Zn

Site 1 1 ND 0.275 0.400 6.2 NO 0.55 ND NO 185
2 NO 0.225 0.625 3.8 ND 0.65 ND ND 185
3 NO 0.250 0.650 6.0 NO 1.5 ND ND 235
4 NO 0.325 0.550 4.7 NO 0.625 ND ND 188
5 NO 0.500 0.675 10 mD 0.525 0.975 NOI 475

Site 2 1 ND 0.375 0.500 6.1 ND 0.45 ND ND 250
2 ND 0.325 0.550 3.4 NO 0.70 NO ND 120
3 ND 0.350 0.500 6.6 NO 0.60 NO ND 210
4 ND 0.350 0.425 5.4 NO 0.50 ND ND 160
5 ND 0.575 0.600 9.4 0.70 2.0 ND ND 300

Sfte 3 1 NA
2 ND 0.475 0.400 5.6 ND 0.35 ND ND 180
3 ND 0.450 0.800 7.5 ND 0.425 ND ND 250
4 ND 0.325 0.400 2.7 ND 0.325 ND ND 140
5 No 0.300 0.875 6.2 ND 0.625 ND ND 210

Reference I ND 0.45 0.900 9.0 ND 0.525 0.60 ND 200
2 NO 0.575 1.5 8.3 NO 0.700 2.0 ND 320
3 ND 0.450 1.2 11.0 ND 0.675 1.0 ND 310
4 ND 0.275 0.45 4.0 NO 0.325 RD NO 140
5 NO 0.276 1.1 7.0 ND 0.750 ND NO 180

ND a not detected.

NA - not available for analysis due to insufficient number of animals.
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Table 10. Statistical analysis Of cadmium (og/9 wet tissue) in samples of
oysters used in the Bayou la Batre study.

Repl cate Reference Sites
(n -5) 1 2 3

1 0.45 0.275 0.375 NA
2 0.575 0.225 0.325 0.475
3 0.450 0.250 0.350 0.450
4 0.275 0.325 0.350 0.325
5 0.275 0.500 0.575 0.300

Sum of data, Ex - 2.025 1.575 1.975 1.55

mean T- 0.405 0.315 0.395 0.387!

Sum of squared data,

Ex2 . 0.886 0.544 0.821 0.623

CSS - Ix 2 -LIL 2  0.0667 0.0482 0.0417 0.023]
n

Variance 0.0166 0.0120 0.010 0.007

C , 0.0077 . 0.167 C-s2(max)
4 - Where s21 is estimate of variance of ith si
s2i

#11

Chi square (4,4) - 0.6287

Since calculated C is less than tabulated Chi square, variances are homogeneous
transformation is unnecessary.

Since means for Sites are less than reference mean, further analysis is necessar

NA - Sample not available for anlaysis.

(
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Table 11. Statistical analysis of chromium (u g/g wet tissue) in samples of
oysters used in the Bayou la Batre study.

Replicate Reference Sites
(n 5) 1 2 3

1 0.900 0.400 0.500 NA
2 1.5 0.625 0.550 0.400
3 1.2 0.650 0.500 0.800
4 0.45 0.550 0.425 0.400
5 1.1 0.625 0.600 0.875

Sum of data, Ex - 5.15 2.85 2.575 2.475

mean X * 1.03 0.57 0.515 0.618

Sum of squared data,

Ex2 - 5.91 1.666 1.343 1.725

CSS - Ex2 -(EX) 2  0.608 0.041 0.017 -0.19
n

Variance 0.152 0.010 0.0042 0.0647

c a 0.152, 0.66 Cs2(max)
4 Where s21 is estimate of variance of ith site.
E s21
i-i

Chi square (4,4) - 0.6287

Since calculated C is greater than tabulated Chi square. variances are not homogeneous,
use log transformation.

Since means for Sites are less than reference mean, no further analyses necessary.

NA a Sample not available for analysis.
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Table 12. Statistical analysis of copper (Pg/g wet tissue) in samples of
oysters used in the Bayou la Batre study.

Replicate Reference Sites
(n -5) 1 3

1 9.0 6.2 6.1 NA
2 8.3 3.8 3.4 5.6
3 11. 6.0 6.6 7.5
4 4.n 4.7 5.4 2.7
5 7.0 10 9.4 6.2

Sum of data, Ex - 39.3 30.7 30.9 22

Mean X 7.86 6.14 6.18 5.5

Sum of squared data,

Ex2 a 335 210 209 133

CSS - Ex2 - (EX)2  26.9 22.4 18.8 12.3
n

Variance 6.74 5.61 4.72 4.11

The means for sites are smaller than mean for reference. No further analysis is
necessary.

NA - Sample not avialable for analysis.
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Table 13. Statistical analysis of nickel (ug/g wet tissue) in samples of
oysters used in the Bayou la Batre study.

Replicate Reference Sites
(nlus) 1' 3

1 0.525 0.55 0.45 NA
2 0.700 0.65 0.70 0.35
3 0.675 1.5 0.60 0.425
4 0.325 0.625 0.50 0.325
5 0.750 0.525 2.0 0.625

Sum of data, Ex - 2.975 3.85 4.25 1.725

Mean r - 0.595 0.770 0.850 0.031

Sum of aquared data,

£x2 w 1.88 3.64 5.30 0.799

CSS . zx2 - (EX)2  0.119 0.676 1.69 0.0554
n

Variance * 0.029 0.169 0.422 0.0184

C - 0.422/.638 - 0.66

Chi square (4,4) a 0.6287

Since calculated C is greater than tabulated Chi square, variances are not homogeneous
and transformatlon is necessary.
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Table 14. Statistical analysis of zinc (iig/g wet tissue) in samples of
oysters used in the Bayou la Batre study.

Replicate Reference. Sites
(n - 5) 1 2 3

1 200 185 250 NA
2 320 185 120 180
3 310 235 210 250
4 140 188 16C 140
5 180 475 300 210

Sum of data, Ex * 1160 1268 1040 780

Mean, X 232 253 208 195

Sum of squared data,

Ex2 = 294200 384644 236600 158600

CSS = Ex2 - (EX)2 * 25080 63079 20280 6500
n

Variance = 6270 15769 5070 2166

C o 15769/29275 o .53

Chi square (4,4) a 0.6287

Since calculated C is less than tabulated Chi square, variances are homogeneous ani
transformation is unnecessary.

NA = Sample not available for analysis.
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Table 17. Concentrations of selected metals in samples of lugworms used in
a bioaccumulation study with sediments from three sites within
Bayou Ia Batre and a reference site.

Sediment Concentrations in p /g wet tissue weight
Location Replicate As Cd Cr Cu iN Pb Se Zn

Site 1 1 5.1 NO 0.8 1.6 No 0.54 2.4 2.6 13
2 5.9 NO 0.9 2.7 NO 0.50 NO 3.0 17
3 6.1 NO 0.940 3.2 NO 0.41 NO 3.1 13
4 NA NA NA NA NA NA NA NA NA
5 4.6 NO 1.1 3.4 NO 0.54 ND 2.4 10

Site 2 1 7.0 NO 1.1 4.6 ND 0.90 NO 3.5 17
2 4.6 NO 0.81 6.0 ND 0.47 NO 2.4 9.6
3 7.3 NO 2.8 5.0 ND 2.0 NO 4.3 15
4 5.5 ND 1.0 3.0 ND 0.61 1.2 2.6 13
5 6.1 NO 0.93 2.3 NO 0.62 2.2 3.2 15

Site 3 1 NA NA NA NA NA NA NA NA NA
2 4.7 NO 1.0 1.7 NO 0.40 NO 2.1 14
3 5.5 NO 1.4 3.2 ND 1.1 RD 2.0 9.4
4 5.3 NO 1.4 2.5 NO 0.66 NO 2.6 15
5 5.7 ND 0.81 2.2 NO 0.36 NO 2.7 13

Referen.,e 1 4.7 NO 2.2 5.2 ND 1.5 ND 2.6 9.8
2 5.7 NO 1.8 6.3 ND 1.3 ND 2.7 13
3 5.0 ND 5.3 10 ND 3.8 ND 2.5 11
4 4.4 ND 1.8 5.0 ND 0.99 ND 2.3 10
5 4.9 NO 0.65 1.4 NO 1.0 NO 2.5 12

ND a not detected.

NA - not available for analysis due to insufficient number of animals.
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Table 18. Statistical analysis of arsenic (Pg/g wet tissue) in samples of
lugworms used in the Bayou la Satre study.

Replicate Reference Sites
(n-5) 1 2

1 4.7 6.1 7.0 NA
2 5.7 5.9 4.6 4.7
3 6.0 6.1 7.3 S.S
4 4.4 NA 5.5 5.3
5 4.9 4.6 6.1 5.7

Sum of data, Ex * 24.7 21.7 30.5 21.2

Mean 1 . 4.94 5.42 6.1 5.3

Sum of squared data,

Ex2 a 1.22 119 190 112

CSS - Ex2 - (EX)2  0.932 1.4 4.8 0.56
II

Variance - 0.233 0.489 1.21 0.187

NA - Sample not available for analysis.

C - 1.21/2.11 - 0.57

Chi square (4.4) - 0.6287

Since calculated C is less than tabulated chi square, variances are homogenous

and transformation is unnecessary.

D
D-5-29



Table 19. Statistical analysis of chroium (ug/9 wet tissue) in samples of
lugworms used in the Bayou la Batre study.

Replicate Reference Sites
(n 1 2 3

1 2.2 0.83 1.1 NA
2 1.8 0.99 0.81 1.0
3 5.3 0.94 2.8 1.4
4 1.R NA 1.0 1.4
5 0.65 1.1 0.93 0.81

Sum of data, Ex - 11.75 3.86 6.64 4.61

Mean 1 - 2.35 0.965 1.328 1.153

Sum of squared data,

Ex2  39.8 3.76 11.57 5.57

CSS - Ex2 - (EX)2 12.2 0.038 2.75 0.263
n

Variance - 3.05 0.013 0.68 0.088

C - 3.05 , 0.79

Chi square (4.4) - 0.6287

Since calculated C is greater than tabulated Chi square, variances are not homogenous
and transformation is necessary. Since means for sites were less than elean for
reference, no further analysis necessary.

NA a Sample not available for analysis.
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Table 20. Statistical analysis of copper (,g/g wet tissue) in samples of
lugworms used in the Bayou la Batre study.

Replicate Reference Sites
(n - 5) 1 2

1 5.2 1.6 4.6 NA
2 6.3 2.7 6.0 1.7
3 10 3.1 5.0 3.2
4 5.0 NA 3.0 2.5
5 1.4 3.4 2.3 2.2

Sum of data, Ex - 27.9 10.9 20.9 9.6

Mean 1 - 5.58 2.72 4.18 2.4

Sum of squared data,

zx2 - 193. 7 31.6 96.4 24.2

CSS - Ex2 - (EX)2  38.0 1.94 9.0 1.18
n

Variance - 9.5 0.64 2.2 0.39

Means for sites were less than mean for reference, therefore no further
analysis necessary.

NA Sample not available for analysis.
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Table 21. Statistical analysis of nickel (Mg/g wt tissue) in samples of
lugworms used In the Bayou Is Batre study.

Replicate Reference Sites
(n a S) 2 3

1 1.5 0.54 0.90 NA
2 1.3 0.50 0.47 0.40
3 3.8 0.41 2.0 1.1
4 0.99 NA 0.61 0.66
5 1.0 0.54 0.62 0.36

Sum of data, Zx - 8.59 1.99 4.60 2.52

Mean Ir - 1.71 0.498 0.920 0.630

Sum of squared data,

Lx2 a 20.3 1.00 5.78 1.93

CSS - rx 2 - (EL)2  5.60 0.011 I.SS 0.348
n

Variance - 1.40 0.004 0.389 0.116

C . 1.4 - 0.73

Chi square (4,4) a 0.6287

Since calculated C is greater than tabulated Chi square, variances are-no homogeneous
and transformation is necessary. Since means for Sites were less than reference mean,
no further analysis necessary.

NA - Sample not available for analysis.
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Table 22. Statistical analysis of selenium (iig/g wet tissue) in samples of
F lugworms used in the Bayou Ia Batre study.

Replicate Reference Sites
(n -5) 1 2 3

1 2.6 2.6 3.5 NA
2 2.7 3.0 2.4 2.1
3 2.5 3.1 4.3 2.0
4 2.3 NA 2.1 2.6
5 2.5 2.4 3.2 2.7

Sum of data, Ex *12.6 11.1 16.0 9.4

mean Ru2.5 2.77 3.20 2.35

Sum of squared data,

zx2 a 31.8 31.1 52.5 22.4

CSS - Ex2 - (EX)2  0.088 0.328 2.3 -.1.37
nI

Variance -0.022 0.109 0.575 .0L.123

C a 0.575 - 0.69

SChi square (4,4) - 0.6287

Since calculated C is greater than tabulated Chi square, variances are-not-hoiuogeneous
and transformation is necessary.

NA - Sample not available for analysis.

D-5-33



Table 23. Statistical analysis of zinc (yg/g wet tissue) in suples of j
lugworms used in the Bayou la Satre study.

Replicate Reference Sites

(n1 Z 3

1 9.8 13 17 Na
2 "13 17 9.6 14
3 11 13 is 9.4
4 In NA 13 is
5 12 10 is 13

Sum of data, Ex - 55.8 53.0 69.6 51.4

mean T - 11.1 13.2 13.9 12.8

Sum of squared data,

Zx2 a 630 727 1000 678

CSS - j x2 - (EX) 2  7.31 24.7 31.3 17.8
n

Variance * 1.82 8.25 7.83 5.95

C a 8.25 *0.345

Chi square (4,4) - 0.6287

Since calculated C is less than tabulated Chi square, variances are not homogeneous.

NA - Sample not available for analysis.
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Table 26. Concentrations of selected metals in samples of shrimp used in
a bloaccumulation study with sediments from three sites within
Bayou la Batre and a reference site.

Sediment Concentrations in g/g wet tissue weight
Location Replicate bAs Cd Cr Cu _Ni Pb DSe Zn

Site 1 1 6.0 No 0.74 19 1.9 1.1 0.79 3.1 1
2 5. ND 0.8 6.5 0.78 0.78 NO 3.4 11
3 8.4 NO 0.52 7.6 NId 0.45 NO 3.4 14
4 7.2 NO 0.50 13 NO 0.30 0.50 4.0 1L

9.7 ND 0.72 19 NO 0.35 ND 3.7 14

Site 2 1 9.4 NO 0.38 14 NO 0.31 ND 4.6 is
2 7.2 NO 0.66 11 NO 0.50 0.53 3.7 14
3 7.4 NO 0.48 9.8 ND 0.55 NO 3.2 12
4 9.8 ND 0.50 9.4 ND 0.43 0.48 3.8 11
5

Site 3 1 9.5 ND 0.68 8.9 ND 0.54 NO 4.6 11
2 7.1 ND 0.50 7.4 ND 0.44 NO 3.3 9.2
3 9.8 ND 0.44 10 ND 0.47 NO 4.6 11
4 8.8 ND 0.53 11 ND 0.34 ND 4.7 9.5
5 7.8 ND 0.34 11 ND ND 0.82 4.1 9.1

Reference 1 8.9 ND 1.4 17 NO 0.53 NO 3.9 12
2 10 ND 0.42 10 NE 0.21 ND 5.2 9.6
3 8.1 NO 0.95 11 ND 0.45 ND 3.4 9.8
4 7.4 ND 0.60 8.1 NO 0.33 -ND -.3.6 9.5
5 6.b NO 0.26 9.5 ND ND NO 3.1 9.U

ND a not detected.

b Concentrations are given as the maximum amount.
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Table 27. Statistical analysis of arsenic (mg/g wet tissue) in samples of
shrimp used in the Bayou la Batre study.

Replicate Reference Sites
(n -5) 1 2 3

1 8.9 6.0 9.4 9.5
2 10 5.7 7.2 7.1
3 8.1 8.4 7.4 9.8
4 7.4 7.2 9.8 8.8
5 6.6 9.7 6.6 7.8

Sum of data, rx - 41.0 37.0 40.4 43.0

Mean, T a 8.2C0 7.400 8.08 8.60

Sum of squared data,

Ex2 - 343.1 284.9 334.5 374.9

CSS - Ex2 - (EX)2  6.94 11.18 8.12 5.18
n

Variance - 1.73 2.79 2.03 1.29

C a 2.79 0.35

Chi square (4,4) - 0.6287

Since calculated C is less than tabulated Chi square, variances are
homogeneous and transformation is unnecessary.
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Table 18. Statistical analysis of chromium (iAg/g wet tissue) in samples of
shrimp used in the Bayou la Batre study.

Replicate Reference Sites
(n - 5) 1 2

1 1.4 0.74 0.38 0.68
2 0.42 0.80 0.66 0.50
3 0.95 0.52 0.48 0.44
4 1.60 0.50 0.50 0.53
5 0.26 0.72 0.75 0.34

Sum of data, Ex 3.63 3.28 2.77 2.49

Mean, 1 - 0.726 0.656 0.554 0.498

Sum of squared data,

Ex2 . 3.26 2.22 1.62 1.30

CSS - Ex2 - (EX)2  0.831 0.075 0.088 0.062
n

Variance - 0.208 0.019 0.022 0.016

Means for sites were smaller than mean for reference, no further analysis is
necessary.
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Table 29. Statistical analysis of copper (ug/g wet tissue) in samples of
shrimp used in the Bayou Ia Batre study.

Replicate Reference Sites
(n -S) 1 2 3

1 17 19 14 8.9
2 10 6.5 11 7.4
3 11 7.6 9.8 10
4 8.1 13 9.4 11
5 9.5 19 13 11

Sum of data, Ex * 55.6 65.1 57.2 48.3

Mean, T - 11.1 13.0 11.4 9.66

Sum of squared data,

ax
2 a 665.8 991.0 670.4 475.9

CSS - tx2 - (EX)2 * 47.5 14.4 16.03 9.39
n

Variance 11.89 35.85 4.00 2.34

C . 35.85 a 0.66

Chi square (4,4) - 0.6287

Since calculated C is greater then tabulated Chi square, use log
transformation.

-)
D-5-40



Table 30. Statistical analysis of nickel (mg/g wet tissue) in samples of
shrimp used in the Bayou la Batre study.

Replicate Reference ________ Sites
(n -5) 1 2 3

1 0.53 1.1 0.31 0.54
2 0.21 0.78 0.50 0.44
3 0.45 0.45 0.55 0.47
4 0.33 0.35 0.43 0.34
5

Sum of data, Ex =1.52 2.98 2.18 1.79

mean, T - 0.38 0.596 0.436 0.448

Sum of squared data,

Ex 0.636 2.233 0.986 0.822

CSS = Ex2 -(EX)
2 

=0.059 0.457 0.035 0.021
n

Variance -0.020 0.114 0.009 0.007

C . 0,114 =0.76

Chi square (4,4) - 0.6287

Since calculated C is greater then tabulated Chi square, variances are-'nOt--homogenous
and transformation is necessary.

ND - Not detected.
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Table 31. Statistical analysis of selenium (P9/9 wet tissue) in samples of
shrimp used in the Bayou la Batre study.

Replicate Reference Sites
(n 5) 12- 3

1 3.9 3.2 4.6 4.6
2 5.2 3.4 3.7 3.3
3 3.4 3.4 3.2 4.6
4 3.6 4.0 3.9 4.7
5 3.1 3.7 3.8 4.1

Sum of data, Ex - 19.2 17.7 19.2 21.3

Mean, T - 3.84 3.54 3.84 4.26

Sum of squared data,

Ex2 - 76.3 63.0 74.7 92.1

CSS . - (EX) 2 - 2.65 0.39 1.01 1.37
n

Variance- 0.66 0.098 0.25 0.34

C . 0.66 * 0.49

1791

Chi square (4,4) - 0.6287

Since calculated C is less then tabulated Chi square, variances are homegenous
and transformation is unnecessary.
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Table 32. Statistical analysis of zinc ( g/g wet tissue) in samples of shrimp
used In the Bayou la Batre study.

Replicate Reference Sites
(n - 5) 1 2 3

1 12 15 15 11
2 9.6 11 14 9.2
3 9.8 14 12 11
4 9.5 11 12 9.5
5 9.0 14 11 9.1

Sum of data, Ex * 47.9 65.0 64.0 49.8

Mean, 1- 9.98 13.0 12.8 9.96

Sum of squared data,

Ex2 a 503.4 859.0 830.0 499.7

CSS - Ex2 - (EX) 2 - 5.44 14.0 10.8 3.69
n

Variance - 1.36 3.5 2.7 0.92

C . 3.5 . 0.41

8'.48

Chi square (4,4) * 0.6287

Since calculated C is less then tabulated Chi square, variances are homogenous
and transformation is unnecessary.
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Table 38. Comparison of zinc bloaccumulation in samples of shrimp from

Bayou )a Batre sites sith shrimp from reference sediments.

(

Sx .{i 0.002365 . 0.02175

At the alpha - 0.05 level,
K

2 3

Q 3.00 3.65

S1  0.02175 0.02175

LSR - OSX  0.176 0.214

Treatment means from computer rintout

Site 3 Ref Site 2 Site 1

9.96 9.98 12.8 13

Mean Comparison

K LSR Difference between means

2 0.176 Site 2-Ref = 12.8 - 9.98 = 2.82*

2 0.214 Site 1-Ref = 13.0 - 9.98 = 3.02*

Note: * indicates significant difference at alphi = 0.05
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Table 40. Statistical analysts of petroleum hydrocarbons (ug/g wet tissues) in oysters
used in Bayou la atre Study.

Replicate Reference Sites

1 2 3

ALM ARM ALM ARM ALM ARM ALM ARM

1 4.17 1.27 NO 3.25 4.35 Nd NO r

2 6.10 1.47 6.04 6.06 0.896 0.430 0.873 ND

3 3.44 1.16 2.40 1.89 0.870 ND 5.89 ND

4 5.90 13.1 3.20 11.3 8.20 NO 10.8 No

5 11.0 16.1 ND 1.76 ND No 2.31 1.58

Sum, Ex - 30.61 33.10 11.64 24.26 14.31 0.4300 19.87 1.580

Mean T - 6.122 6.620 3.880 4.850 3.579 0.4300 4.968 1.580

Sum of squared data,

Ex2-  222.2 435.9 52.48 181.6 87.72 0.1849 157.4 2.496

CSS - 34.84 216.8 7.318 63.93 36.48 0 58.69 0

Variance - 8.712 54.20 3.659 15.98 12.16 . 19.56

ND x Not detected.

C (ALH) - 19.56/44.09 - 0.4436 Chi square (4, 4) - 0.6284

Since calculated C is less than tabulated chi square, variances are homogenous and
transformation not necessary.

C (ARM) - 54.20/70.18 - 0.772 Chi square (4, 4) - 0.6284

Since calculated C is greater than tabulated Chi square, variances are not homogenous
and transformation is necessary.

Since means for sites are less than mean for reference, no further analyses necessary.
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Table 41. Statistical analysis of petroleum hydrocarbons (ug/g wet tissues) in shrimp
used in Bayou ]a Batre Study.

Replicate Reference Sites

1 2 3

ALH ARH ALH ARH ALH ARN ALH ARN

1 0.707 4.83 12.3 5.02 NO NO NO 1.87

2 NO 7.20 2.61 0.970 ND ND 9.37 2.24

3 8.57 6.49 2.90 ND NO ND 2.49 4.44

4 1.47 7.94 NO 3.13 ND NO 0.536 2.44

5 0.849 7.30 ND NO ND ND 1.33 7.80

Sum, Ex - 11.59 33.76 17.81 9.122 ND NO 13.72 18.79

Mean Xr - 2.899 6.752 5.936 3.040 ND NO 3.431 3.758

Sum of squared data,

Ex2. 76.82 233.6 166.5 35.94 ND NO 96.05 95.02

CSS - 43.20 5.675 60.78 8.205 NO ND 48.95 24.40

Variance - 14.40 1.418 30.39 4.102 ND NO 16.31 6.102

ND a Not detected.

C (ALH) - 30.39/61.10 - 0.497 Chi square (4, 4) * 0.6287

Since calculated C is less than tabulated chi square, variances are homogenous and
transformation not necessary.

C (ARH) - 4.102/11.62 - 0.353, Chi square (4, 4) - 0.6287

Since calculated C is less than tabulated Chi square, variances are homogenous
and transformation is unnecessary.

Since means for sites are less than mean for reference, no further analyses necessary
for ARH (aromatic petroleum hydrocarbons).
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Table 43. Statistical analysis of petroleum hydrocarbons (Gg/9 wet tissues) in lugworms
used in Bayou la Batre Study.

Replicate Reference Sites

1 2 3

ALH ARH ALH ARH ALH ARN ALH ARH

1 4.93 ND 12.3 30.6 17.6 23.9 0.556 11.6

2 8.43 2.27 14.0 29.7 6.37 19.3 NO 7.65

3 1.72 4.98 15.1 37.1 7.27 22.0 28.3 15.5

4 10.6 NO 17.1 38.4 4.23 15.8 11.4 .'

5 7.77 2.85 16.1 33.2 3.38 15.6 8.47 22.2

Sum, Ex - 33.45 10.10 74.6 169 38.8 96.6 48.7 66.6

Mean r - 6.69 3.36 14.9 33.8 7.77 19.32 12.18 13.3

Sum of squared data,

£x 2- 271.0 38.07 1126.9 5771.6 432.50 1920.7 1002.9 1020.4

CSS - 47.28 4.072 13.88 59.465 130.6 54.38 409.3 131.7

Variance - 11.82 2.036 3.472 14.86 32.66 13.59 136.4 32.93

NO - Not detected.

C (ALH) - 136.4/184.3 - 0.7401 Chi square (4, 4) - 0.6284

Since calculated C is greater than tabulated chi square, variances are not homogenous,
use log transformation.

C (ARH) - 32.93/63.41 - 0.5193, Chi square (4, 4) - 0.6284

Since calculated C is less than tabulated Chi square, variances are homogenous
and transformation is unnecessary.
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Table 46. Comparison of aromatic petroleum hydrocarbon residues that
bioaccumulated in lugworms used in the Bayou la Batre study.

S1  - MSE. 17.833 . 0.02175

At the alpha - 0.05 level.
K

2 3 4

Q 3.00 3.65 4.05

SK 1.88 1.88 1.88

LSR - QSX  5.64 12.50 7.61

Treatment means from computer printout

Ref Site 3 Site 2 Site 1

3.36 13.3 19.3 33.8

Mean Comparison

K LSR Difference between means

2 5.64 Site 3- ,ef - 13.3 - 3.36 = 9.94*

3 12.5 Site 2-Ref = 19.3 - 3.36 = 15.9*

4 7.61 Site 1-Ref - 33.8 - 3.36 = 3.04*

* indicates significant difference at alpha - 0.05
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March 7, 1988

Ms. Susan Ivester Roes, PD-EC
U.S. Army Corps of Engineers
Mobile District
109 St. Joseph Street
Mobile, AL 36628-0001

Dear Susan:

Enclosed is the draft final report on the biological and
chemical tests that we conducted with Bayou la Batre, AL, dredged
material. Please review the reports and call me with any
corrections or questions. If I don't hear from you in a few weeks,

I will issue the final report.

Sincer ly,

.P. Parrish
Research Aquatic Biologist

Enclosure

cc: Wilhour
Mayer
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United States Department of the Interior
FISH AND WIJ)LIFE SERVICE

P.O. Drawer 1190 V
Daphn., Al 38526

September 14, 1988

District Enginar
U.S. Azw Corps of Engineers
P.O. Bx 2288
Mobile, AL 36628

Dear Sir:

In accordance with the Letter of Agreement between our agencies for the
Fiscal Year 1988, the Fish and Wildlife Service has completed this final
report for the Bayou La Batre Channel Improvement Project, Alabema. Our
report is submitted under provisions of the Fish and Wildlife Coordination
Act (48 Stat. 401, as amended; 16 U.S.C. et seq.), the National
Environmental Policy Act (42 U.S.C. 4321-4347), and the Endangered Species
Act (87 Stat. 884, as amended; 16 U.S.C. 1531 et seq.) and is to be used in
your determination of 404(b)(1) guidelines compliance (40 CFR 230) and in
your public interest review (33 CFR 320.4) as it relates to protection of
fish and wildlife resources.

The Bayou La Batre area is dependent on the seafood industry and,
therefore, relies on both the continued utility of the harbor and the
health of the adjacent estuarine system. That estuarine system includes
the shallow and deep waters of Mississippi Sound and Bayou La Batre and
forested, emergent, and submerged wetlands along and backlying the
shoreline. The Service has three major areas of fish and wildlife concern
at Bayou La Batre: (1) loss of wetlands due to residential/commercial
development and dredged material disposal, (2) loss of wetlands due to
shoreline erosion, and (3) degraded water quality due to inappropriate or
inadequate treatment of local sewage and surface runoff.

The Corps of Engineers (Corps) proposes to deepen the Bayou La Batre
channel to facilitate the establishment of additional types and si.-es of
seafood catching/hauling vessels. It is expected that new industry would
be an economic boost to the Bayou La Batre area. Five channel depths, two
channel alignments, and three general disposal options were studied. An
18-foot channel depth is the tentatively selected plan. The channel would
follow its existing alignment south to the Gulf Intracoastal Waterway -here
the route would turn west and continue to the Pascagoula Harbor channel.

Three general disposal alternatives (upland, deep gulf, and openwater) have
at least two resulting impacts in common: increased turbidity and induced
development. The potential extent of either impact is not known; however,
conducting dredging and disposal activities during late October to February
would minimize turbidity impacts. Induced development could be controlled
by local zoning, or by existing state and Federal permit program.
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Upland disposal of all dredged mterl in our preferred option; however,
the Corps' tentatively selected plan involves upland disposal of Reach I
material only. A less preferred alternative, deep gulf disposal of all
dredged material was rejected due to operational and economic constraints.
If open water disposal, particularly for Reach 2, is an absolute necessity,
we believe Plan XII, which would place all the new work material along Isle
aux Herbes, should be utilized. Plan XII, however, should be refined to
eliminate potential impacts to existing marsh and to maximize the
productivity of the resultant emergent bar and flats.

Presently, the Service supports the proposed project because
environmentally acceptable disposal alternatives remain under
consideration. However, if the tentatively selected plan becomes final, we
recommend in addition to refinement of the Isle aux Herbes disposal, that a
monitoring plan be designed and implemented to assess the environmental
impacts of sidecasting new work material into Mississippi Sound.

Sincerely yours,

Larry E. Gold1
Field Supervisor

cc: EPA, Atlanta, GiA
NI F, Panama City, FL
AlX.R, Montgomery, AL
A 1%R, Spanish Fort, AL
ADCXR, Dauphin Island, AL
ADMII, -ontgomery, AL
AI. , Ylobile, AL
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Prepared by:

SANDRA S. TUCKER
FISH AND WILDLIFE EHANCEENT

DAPHNE, ALABAMA

U.S. FISH AND WILDLIFE SERVICE
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FUWB, SCOPE, ALYIIY

The purpoe of the study is to investigate the need for and viability of
navigation improvnts to the existing Federal channel at Bayou La Batre,
Alabis. The proposed improvments would support increased or changing
commrcial vessel types (particularly shrimping vessels), offshore oil
exploration service vessel aotivity, porting of small ships, and
construction of vessels with a draft greater than 12 feet. The scope of
the study involves improvements in navigational efficiency (e.g., increased
depth, width, and/or length) that will socommodate new and larger vessels
in the inner channel of Bayou La Batre and the outer channel in Mississippi
Sound. The study also includes how such improvements interface with local
developmental and environmental needs.

This study is being conducted based on a request from the City of Bayou La
Batre to former U.S. Cmngress man Jack Edwards and under authority of a U.S.I r House of Representatives Public Works Committee resolution adopted October
10, 1974.

This final report is submitted for the purpose of providing U.S. Fish and
Wildlife Service (Service) review and recmmaendations regarding the
proposed navigation improvements and constitutes the report of the
Secretar7 of the Interior as required by Section 2(b) of the Fish and
Wildlife Coordination Act (48 Stat. 401, as amended; 16 U.S.C. 661 et
seq.). This report evaluates each proposed depth and disposal alternative
and provides a Service recommendation for the plan.

STUDY AREA DELINEATION

The Bayou La Batre study area consists primarily of the corporate limits of
the town of Bayou La Batre; the inner channel extending from Mississippi
Sound to the Alabama Highway 188 bridge; the outer channel through
Mississippi Sound to the -24 foot depth contour in the Gulf of Mexico. The
secondary areas of interest include the markets served by the commercial
fishing industry; the area of biological impact in the Gulf of Mexico; and
the area of Mississippi Sound which would be impacted by the relocation of
dredged material, including Isle aux Herbes, Petit Bois Island, and Point
aux Pins. The map on Figure 1 shows the general study area.

DESCRIPTION OF THE AREA

Bayou La Batre is a tidal stream about 10 miles long which empties into
Mississippi Sound about 30 miles southwest of Mobile, Alabma. Practically
all of the navigable lengths of the bayou and its tributaries are within
the corporate limits of the town of Bayou La Batre. Additionally, the
adjacent streambanks have been extensively developed to serve a large
commercial fishing fleet and boat building and repair facilities. The
existing Federal navigation project for Bayou La Batre (Figure 2) provides
for a 12- by 100-foot channel from the 12-foot depth contour in Mississippi
Sound to a point about 2,800 feet downstream of the Highway 188 bridge,
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thence a channel 12 by 75 feet upstream to the bridge, for a total chaml
length of about 6.3 miles. A turning basin is provided about 0.6 mile
downstream from the bridge. Construction of these channel improvements wes
completed in Phrdh 1967.

FISN AND WILDLIFE St ONCERNS AND PLANING OBJHCrIVS

The Bayou 1.tre project presents environmental oerns typical of mt
Gulf of Mexico ports in that indstrial/ooueroial development and

maintn /irovment of Federal navigation projects continue to encroach
upon wetland and shallow bottom areas. Yet, the estuarine wetlands of the
Bayou L& Datre area are an important economic and ecological resource.
Bayou La Batre is the leading fish landing port in Alabama (three-fourths
of the state fish landings are at Bayou La Batre) and city residents rely
on boat building and repair, fishing, and seafood processing for their
livelihood. Also, according to the Service's National Wetland Inventory
maps, the Bayou La Batre area had approximately 2,312 acres of brackish and
saline marsh in 1955 but, by 1979, 1,925 acres remained (17% loss). Thirty
percent of the wetland destruction was due to residential/commercial
development or dredged material disposal. Considering the intensity of
development along Bayou La Batre, the Service is concerned that the
proposed harbor improvements would promote additional development into
adjacent wetlands.

In addition to vegetated wetland losses, approximately 65 acres of shallow
waterbottoms in Mississippi Sound have been converted to deep water as a
result of channel construction. Another 450 acres of Mississippi Sound
have been utilized for disposal of dredged material. Unfortunately, the
full impact of past and proposed disposal activities on the physical,
chemical, and biological conditions of Mississippi Sound are not known.

Natural shoreline erosion is another threat to wetlands in the Bayou La
Batre area. National Wetland Inventory maps indicate 18 percent of the
brackish and saline marsh loss between 1955 and 1979 was due to erosion.
During the same time period, Isle aux Herbes (Coffee Island) just south of
Bayou La Batre lost 87 acres (10 percent) of its marsh to erosion.
According to a publication by the Alabama Department of Economic and
Community Affairs (1984), Point aux Pins eroded approximately 6.0 feet per
year between 1917 and 1958 while the eastern shore of Isle aux Herbes
eroded about 7.0 feet per year during the same time period.

Water quality within Bayou La Batre imposes additional problems for fish
and wildlife resources. The deed-end canal nature of the bayou tends to
limit flushing and promote thermal stratification. Consequently, dissolved
oxygen levels are naturally low at certain times of the year. For
example, according to the Alabama Department of Environmental Management,
in June and July of 1986 dissolved oxygen concentrations were 0.2 and 0.6
mg/l, respectively. The yearly average concentration was 4.0 mg/l. In
July and August of 1987, dissolved oxygen concentrations were 0.0 mg/l.
The yearly average concentration was 1.9 mg/l. This poor condition is
accentuated by non-point source discharges of pollutants into the bayou due
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to runoff from adjacent shipyards and spillage of oil and gas during
routine boat servicing. The heavy metals and hydrocarbons settle into the
bottom sediments where they impact bottom-dwelling organisms and are
susceptible to resuspension into the water column in the event of major
storm disturbances or dredging.

High fecal coliform levels have also been recorded in Bayou La Batre and
Mississippi Sound. For example, the count was greater than 1200
colonies/ml in March 1986 and July 1987, and greater than 6000 colonies/ml
in June 1986. Unauthorized discharge of waste waters from local seafood
processors has contribtted to the problem, as has the related requirement
implemented to correct this situation whereby processors were required to
divert waste waters into the local sewage treatment facility. As a
result, when the seafood processors are operating, the municipal system is
overloaded. The City of Bayou La Batre is in the process of upgrading its
sewage treatment facility which should help to improve water quality within
the bayou. However, other measures such as diverting storm drainage from
the boatyard facilities away from the bayou, reverse berms to retain runoff
at the waterfront, and conscitntious control of fueling operations should
give additional protection to water quality in the bayou. The water
quality improvements would in turn enhance fishery habitat.

Based on our fish and wildlife resource concerns, our planning objectives
involve coordinating with the Corps of Engineers and the other resource
agencies to arrive at project alternatives that would: (1) provide for
short- and long-term disposal needs, (2) minimize impacts to fish and
wildlife resources, and (3) be consistent with Service recommendations for
other coastal projects. In addition, it is our intent to, where possible,
take advantage of opportunities to promote actions that would enhance local
fish and wildlife resources. For example, the potential for utilizing a
part of the new work dredged material to decrease erosion of vegetated
wetlands along a portion of the coastline.

EVALIATION METHODS

Evaluation of this project's impacts on fish and wildlife resources in the
project area are based on the best professional judgement of Service
biologists. That judgement is based upon field inspections of the project
area, review of pertinent literature, and professional experience. With
respect to evaluation of mitigation needs, at this point mitigation has
involved avoidance and minimization measures such that an estimation of
compensation has not been necessary. If, however, the disposal alternative
ultimately selected by the Corps involves destruction of significant fish
and wildlife resources (e.g., utilization of estuarine marsh for dredged
material disposal), the Service would likely recommend utilization of the
Habitat Evaluation Procedures to assess compensation requirements.

D-6-10



FISH AND WILDUJFEZ RSW

Endangered and Ibreatened Speoies

Forty one species of plants and 32 species of fish or wildlife are listed
by the Service and state as being endangered, threatened, or of special
concern and are known to occur in or visit the Bayou La Batre project area
(Tables 1 and 2). Of particular interest are the many plant species unique
to the pitcher plant bogs/pine savannahs that are common around Bayou La
Batre and most of south Mobile County. Also, the Alabama shovelnose
sturgeon (whirh us sp.) spends time in the estuaries of Mississippi
Sound and Mobile Bey and migrates up the Mobile Bay river system to spawn.
Additionally, the range of the western population of the gopher tortoise
(Goghera olyhe ) includes the sandy ridge areas of the Bayou La Batre
area. The piping plover (Charadrius melodus) prefers the open sandy
beaches of Mobile County (particularly Little Dauphin Island) for its
wintering grounds where it feeds extensively on marine invertebrates.

Several endangered sea turtles occur within the coastal waters of Alabama.
The Atlantic ridley, Atlantic leatherback, and green sea turtle are
infrequent visitors. However, the Atlantic loggerhead turtle is regularly
found along the Alabama coast and habitually nests on the barrier islands,
particularly Dauphin Island. Nesting occurs from May through August.

The Corps of Engineers has coordinated this project with the Service from
an Endangered Species Art perspective (see letter in the Appendix).
However, the gopher tortoise has since been included on the Federal list of
threatened species. Even though no adverse effects on this species are
currently expected, the tortoise and other species in Tables 1 and 2 should
be given full consideration during final project planning and construction.
For example, any new disposal areas should be located to avoid disturbance
of the mentioned species of concern.

Fisheries Resources

Alabama's marine fisheries industry is one of the most important natural
assets of the state and its success is directly related to the health of
the estuarine system. Both the commercial and sport fishery significantly
contribute to the economy of the Alabama coastal area.

The commercial marine fishery of Alabama is located in Mobile and Baldwin
Counties with major landings at Bayou La Batre, Mobile, Coden, Gulf Shores,
and Ban Secaur. However, approximately 71 percent of Alabama's landings,
comprising 30.4 million dollars in 1985 and 43.3 million dollars in 1986,
make Bayou La Batre the seventh most productive marine fishery port in the
United States. The major coaercial fishery categories are shrimp, crab,
oyster, and finfiahes. Current landing data for these species reported
from Bayou La Batre, Alabama, are shown in Table 3. Shrimping is
economically the mt important comercial fishery in Alabama and accounts
for almost 91 percent of the retail value of all the commercial fishing in
the State (Heath 1979).
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Tahble 1.* StatA 3 iadI and Saneste Plants of Ift'kle Owznty
-Z Wuianese, T - Threatened, SC - icil Concern) (Fremn et al. 1979)

state
Scientific am-mlo N Statue Haitat Amic.

Aqjfoliacme
flea gmaancir a :me woodlands and acid areas

Thlpeis dantata Fern SC D oodS shade sinks, and
distuid grcumd

7hlypterisa ovate, hlrn WC fp Woded ravines, ledges
and bluffs

r helypteris
quirnglai Fern SC aw margins

Cana fUw~id Gold~en manha T Sem near coast

cipersaom

MaYndaoIora= crinipSO Bmkush a Manafh, flabsood~

Bricomme
It m I a dron aumstrinm SC UK , Sandy wood

kiocaulon linsare Pipatort SC amu*, peaty edges of ponds
Briocaulon taesnes Pipmsort 19C Pitcher plant bogs

Psoralft simqdem 9 Not pIflands

Qiercus PRmila Running ask SC low, mandy savaniuhs

Umtaam ecaltatz SC 85gss of salt marsh, an sand
Gentiams, villom 2 (Oic-pine-hikiory woods
Saatia foliosa, SC Sand, psty l1m places

IBypericiaa nitidma St.* Johns wort T Acid ria1.., bogs, acid pine

Hpeicu rsIdzctus St. Johns wort WC Acid pine savariruh
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Table 1 (Coat 'd).* State axOMngued and Threatened Plants of Moile Cca3nty
( (H - DId~angered, T - Threatezui, SC - qpecia1 Concern) (Freeman et al. 1979)

State
Scientific NNWa Ccmzuxn Noe Status Habitat Assoc.

jucacese
Juncus gyUmlocarpus T Smlup woodlands

Lentibulariaceme
Pinguicula planifolia Butterwort SC Cypress dam8s and peat bogs
Utricularia floridana, Bladderiwort T low pH ponds
Utricularia inflata Bladderwort T lakes
titricularia purpurea Bladderwort T Umw pH streams

Lcpoiaceae
ILycopodium cernuum Clubmoss c Shagmum seeps, moist slopes

of ditches

Onagraceae
lAxiWigia arcuata T Pond banks, sandy peat

ophioglossaceae
Botrychium alabaitense Alabama grapefern Sc Wooded slopes and old fields
Btrychiwn lunarioldes Winter grapefern Sc Dry open woods and old fields
Cphioglossu

crotalcphoroides B311bous adders tongue Sc meadows
Cphioglossum nudicaule Least adders tongue SC Pinelands

Orchidaeceae
Cleistes divaricata Spreading pogonia T Pineland bogs
Ppidendrum conopsaum Green-fly orchid E Rich hammock ~wos and bottomns
Platanthera integra Yellow fringeless orchid SC Swap and pine barrens

Orobanchaceae
Ordbanche uniflora Sc Alluvial woods

Poaceae
Panicun nudicaule T Sviarpy, acidic creek bottomns

Rhaamaceae
Sageretia minutiflora T 3eastrand beaches

Sarraceniacese
Sarracenia psittacina. Pitcher-plant T Rbt pine flatoods

Selaginellacese
Selaginella

ludoviciana, ikemoss 9C Moist pinelanis and swasp
margins

D-6-13



Table 1 (Cont'd). State muldngered and Thremtene Plants of itbile Cotmty
- Endangered, T - Tremened, SC - SWea1Concern) (Freeman et, al. 1979)

State
Scientific - Cb n Satus EMbtat Assoc.

heacme
GQrdonia lasianthus Imblo1ly bay T Pooosin borders
Stewartia inlacodenxron Silky caellia SC No longer present

Ulmaeme
imoisia iguana T Bmch strand

Xridaceme
Xyris druwmondi Yellow-Wed grass T Acid sindy sites
Xyris scabrifolia Yellow-eyed grass T lt pinelands

D
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Table 2. Bodangered and Vbrvatansi Aniuals of COosmal Albm
(Z - DXWanered, T - Threatened, SC - scial Ooneern, C - andidate) (Mount 1986)

aientjfic Nam ~n tIse Status Status Babitat Assoc.

"aIims. Alabam *ivelnose B C Riveine

J~YstQIf CirgUlatm PlAtumod salaane 3 Hbist pins flatwoods

!11a areolata sesa IXIJcy gopher frog T Pins flatwoais

A113jitor
31551 Saippiensis Anerican alligator T T River sazps

Caretta. caretta Atlantic loggerhead
caretta turtle a T Marine

Qhelonia flasS Green sa turtle E T Marine
Crotalus adanmntaus astern diamndback SC Dry pine flatwoods

rattlesnake
Iermodcheys coriacee eantherback sea

turtle T E marine
Drymrhon corals Eastern indigo

oueisnake E T Pine-oaks
Eretmvchelys inbricata Atlantic hawksbill
izitricata. turtle E E Ma~rine

Gopherus polYpheuus Gopher tortoise T T Pine-oaks
Beterodon simus Souithern hog-zx~se Snake E Open f ields
Lepidochelys kwipi Atlantic ridley turtle E E Marine
?hlaclemys terrapin MS diawKndback terrapin SC Sal tmarsh

pileata
Masticaphis flagellum astern ooachwhip SC Cpen pine flatwoods,

flagellum sndhills
Nerodia fasciata Gulf saltmarsh snake SC Salt and brackish

clarki marsh
Pitcphis uelanolseuus Black pine snake E Pine flatwoods

lodingi

Birds IahwAcipi ter cocperii 03cper shakSC itxKdlands
Anias fulvigula Mottled duck T Salt/brackish marsh
Charadrius uslodus Piping plover SC T Sand beaches
(Charadrius alexaradrinus Snowy plover E Outerbeaches
Igretta rufescens Redish egret SC Shallow water near

saltmarsh, offshore
islands

Wolo co1umbarius Mesrlin SC Open areas
&Ilco peregrinus Peregrine falcon E E Nar water
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Table 2 (Cot'd). biangered and Teteds Aimals of Coastal gabima
(Z - Endngerd, T - Thm.teamd, 8c - %mmao mmm, C - Cidats) (Dbmt 1986))

AL U.S.
Saientific aONN VO Status Status Habitat Assoc.

Birds (Cont 'd)
Gnu- canadnis pula Nis sandhill crane R Moitst pinelands
Ehtius palliatus hmrican oystercathe w Sandf~a~~m
Miasetus Hold eale NeH ar weater

Imctaria amriana Wood stork BFreshwater
Pandion haliastus ospreyv Coastal woodand
Pal eoarAus Shallow gait and

erythrorhynchus tIhite pelican S-fresh water
Pelecaujs occidentalis Braen pelican E Coastal
Picoides borealis Red-cckmded woodpecker E E Pinelands

MsugAls
Smiurus carolinensis Byou gray squirrel

fuliginosus Sc Riverine
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Mable 3. Pounds and value of comaercial fish and shellfish landed
at Bayou la Batre in 1987 (NMFS 1988)

Species Pounds " Value 1

Finfish 1,750,990 $1,100,461

Crabs 2,033,736 $ 830,228

Oysters2  79,476 $ 264,514

1 Values are prices paid from the boat
2 Oyster poundage is in terms of meat only
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Public oyster reefs in Mobile Bay and Mississippi Sound cover over 3,000
acres. Most of these reefs are in the southern half of Mobile Bay. The
major reefs include Klondike, Whitehouse, Bon Secour, and Cedar Point
(Figure 3).

Many major marine fishes depend upon the estuarine waters of Mobile Bay and
Mississippi Sound during some period of their life and are of commercial or
recreational importance in Alabama including Atlantic croaker
(Micropogonias undulatus), spotted seatrout (Cynoscion nebulosus), sand
seatrout (Cynoscin arenarius), southern flounder (Paralichthys
lethostigma), spot (Leiostomus xanthurus), gulf menhaden (Brevoortia
patronus), and striped mullet (Mugil cehau

Recreational fishing in the coastal waters of Alabama also provides
additional revenue to Mobile and Baldwin Counties. In 1986 an estimated
448,100 recreational saltwater fishing trips occurred in Alabama's coastal
waters resulting in the expenditure of nearly $98,000,000 (Lazauski 1988).
Approximately 92 percent of the trips occurred within the inshore waters of
Mobile and Baldwin Counties. Major inshore sportfish species include
spotted seatrout, sand seatrjut, red drum, Atlantic croaker, and striped
mullet.

Recreational shrimping is also popular among Mobile and Baldwin Couw t.
residents. It was estimated that 4,961 recreational 16-foot trawls were
used to harvest 277,051 lbs., 204,577 lbs., and 290,541 lbs. of shrimp in
1972, 1973, and 1974, respectively (Heath 1979). Although no statistics
are available on recreational shrimping since 1974, it is suspected that
harvest efforts have risen substantially.

The importance of palustrine and estuarine sysiems to the fishing i ridustry
and local economy is often not recognized. However, the critical
association between fin and shellfishes and wetland Ihabitats can be placed
in perspective by examining the species' life cycles. A general
description of several life cycles of important sport and commercial fin
and shellfishes is provided.

The life stages of most estuarine dependent fishes are similar to the
degree that they can be generally described. Basically adult fish spawn in
the openwaters of the Gulf of Mexico. As the larval stages develop they
are carried into the estuaries by currents through the various passes. As
they reach the mouths of rivers and streams they are normally mature
enough to swim into these systems that provide food and cover. Depending
on the species, at maturity, adults may go to the gulf to spawin and then
return to the estuary, remain in the gulf, or stay in the estuary.

The spotted seatrout is probably the most valued and sought after sport
species along the Mississippi Sound. Its life history presents a typical
marine-estuarine relationship. A recent study by the Alabama Marine
Resources Division provided much information about. the spotted seatrout in
Alabama estuarine waters. The following discussion cites a summary of that
information written by M. Van Hoose (1987). Spawning of the spotted
seatrout in Alabma estuarine waters occurs over a 4-month period with two
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postlarval peaks, one in id-June to early July and the larger in early
September. It is unknown whether spawning occurs in the estuary or the
gulf; however, postlarval and early juvenile stages are rarely found during
gulf sampling. Pobtlarval stages of the spotted seatrout are habitat
specific to the grass flats at Codem while early juvenile stages prefer
tidal river nouths and cha els. Adults often concentrate in deep water
and are knoe to prefer tidal rivers (particularly Fowl River and Bayou La
Batre) during winter.

Like most marine finfishes, the life cycles of the brown and white shrimp
are greatly dependent upon the estuaries. Shrimp constitutes the most
important commercial shellfish species within Mississippi Sound and the
project area. In 1986 about 10 million lbs. valued at nearly 37.5 million
dollars were landed at Bayou La Batre (NMFS, 1988). Brown shrimp are
harvested from May to August and represent a relationship to the estuary
that is typical for shrimp in the northern gulf. Peak spawning in offshore
waters occurs from around November to April. After fertilization, the
demersal eggs of both brown and white shrimp become planktonic larvae and
go through numerous development stages. Recruitment of the postlarval
brown shrimp into the estuary mainly occurs from February through April
(Baxter and Renfro 1967); Gaidry and White 1973; White and Boudreaux 1977).
Transformation into the juvenile stage occurs in about 4 to 6 weeks after
entering the estuary (Perez-Farfante 1969). Peak emigration periods are
found from May through August. After leaving the estuaries the brown
shrimp make their way toward the deeper spawning grounds. All feeding
stages of brown shrimp are omnivorous. The larvae feed mainly on algae and
zooplankton. Postlarvae feed on detritus, algae and microorganism, and
adults feed on detritus and benthic organisms.

While shrimp provide an excellent food item for human consumption and
contribute significantly to the economy of the region, another important if
not the most important function is that they are a major component in the
food web that sustains many ccercially important species.

Another important commercial and recreational shellfish that is dependent
upon the estuary is the blue crab (Callinectes savidus). Mating generally
occurs in the relatively low salinity waters in the upper areas of the
estuaries. Females usually move to higher salinity waters to spawn (Tatum
1979). The growth and development of the blue crab consists of a series of
larval, juvenile, and adult stages. The rate of development depends on
temperature and salinity.

The developing larvae swim freely but mostly in high salinity estuarine
areas (Tagatz 1968). As they molt to the juvenile stage, tke juveniles
migrate into the lower salinity waters of the upper estuaries where they
grow and mature (Fischler and Walbury 1962). At this point, the young
crabs constitute a prime food source for predatory fish like the red drum.
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WildlifeReors

The palustrine and estuarine wetlands of the Bayou La Batre area provide a
rich diversity of wildlife habitat. The following discussion describes
this habitat and its value.

Forested wetlands within the project area are baaically two types: pitcher
plant bogs/pine savannahs which form a strip between floodplain swamp and
upland pine-oak forests, and floodplain swamps. The pitcher plant bogs are
freshwater wetlands with an open pine overstory (generally slash pine
(Pinus elliottii). Moisture is usually maintained due to an underlying
layer of clay that holds water near the ground surface. The typical
understory includes pitcher plants (Sarracenia spp.), clubmoss (Lycopodium
spp.), and sundews (Drosera spp.) with a diverse association of water-
tolerant sedges and grasses. Pitcher plant bogs contain a large number of
plant species that are unique to bogs and, consequently, are relatively
rare. The wettest portions of the bogs include baldcypress (Taxodium
distichum) while the drier areas, or areas that have had minimal burning,
develop a shrubby understory of gallberry (Ilex spp.) and wax myrtle
(Myri cerifera).

The second forested wetland type is the floodplain swamp. These forests
are characterized by species such as sweetbay (Magnolia virginiana), swamp
tupelo (Ns sylvatica var. biflora), and water oak (Quercus nigra).
Under the shade of this bay forest grow small trees such as Virginia willow
(Itea virginica), and fetterbush (Uyonia lucida), while open areas develop
thickets of titi (Cyrilla racemiflora), and buckwheat tree (Cliftonia
monophyila).

The vegetative diversity of the forested wetLanids provide habitat for a
diversity of wildlife species. Fbr example, white-tailed deer utilize the
thickets for cover and the open herbaceous areas for feeding. Wood duck,
raccoon, and songbirds take advantage of the cavities for nesting and feed
heavily on the berries within the thickets. Other wildlife species that
occur in forested wetlands include beaver, swamp rabbit, gray squirrel,
gray fox, and yellow-crowned night heron.

In addition to their value as terrestrial wildlife habitat, forested
wetlands buffer backlying uplands from storms and filter upland runoff
before it enters adjacent streams or estuarine marsh. Furthermore,
forested wetlands (particularly floodplain swamps) export organic material
to the aquatic system where it forms the base of the food chain.

In general, the estuarine system includes tidal habitats that have access
to the open ocean and are at least occasionally diluted by freshwater
runoff from land. The estuarine marshes within the Bayou La Batre project
area are characterized by black needlerush (Juncus roemerianus) with some
big cordgrass (Spartina cynosuroides) and saltmeadow cordgrass (S. ptens).
Smooth cordgrass (9. alterniflora) generally occurs as a fringe along the
openwater marsh edges. The submerged grassbeds within the project area
occur in shallow water areas of 6 feet or less depth. Typically, the
grasabeds are vegetated by widgeon grass (&pia maritima); however, in
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some arear of Mississippi Sound, shoaling has favored the establishment of

the more salt-tolerant shoalgrass (Halodule wrihtii).

The waterbottom, grassbeds, and tidal marshes within the estuarine system
provide vital spawning, nursery, and feeding habitat for a major portion of
the mavine and freshwater finfishes and shellfishes that inhabit the
Alabama coastal zone. The detrital material produced in the estuary is a
major food item of many marine fishes and lower food chain organism.

The intertidal marshes within the project area support diverse wildlife
populations. Many species of mmmils, birds, reptiles, and amphibians are
associated with these estuarine habitats including marsh rabbit swamp
rabbit, nutria, mink, and raccoon. Tidal marshes also provide important
feeding and cover habitat for many species of ducks including mallard,
gadwall, American wigeon, lesser scaup, and mottled duck. Rails,
gallinule, and snipe also inhabit the tidal marshes. King rail and clapper
rail both nest and winter in the marsh but the Virginia rail and sora are
considered winter residents. The ccmon snipe winters in the fresh to
brackish marshes as well as other wet areas (e.g., pine sa-vannah).

Wading birds utilize the tidal marshes for feeding and nesting purposes.
Twelve species of wading birds are reported to nest in eight colonial
nesting sites along the Mobile County coastline (Johnson 1979). These
colonies are identified in Figure 4 and Table 4 (colonies 1-8).

Shorebirds are camon inhabitants of the marsh habitat and intertidal
shorelines and include black-necked stilt, killdeer, American
oystercatcher, black-bellied plover, greater yellowlegs, lesser yellowlegs,
sanderlings, and sandpipers. Other birds which occur in the estuarine
marshes include the northern harrier and red-winged blackbird.

Seabirds are usually more coanon over the open waters of the area; however,
they feed on small fishes which are dependent on marshes for food and
cover. Those present include brown pelican, white pelican, ring-billed
gull, herring bull, laughing gull, Forster's tern, common tern, sooty tern,
least tern, royal tern, and black skimmer.

Amphibians and reptiles are generally restricted to the fresh marshes, open
ponds, and lakes within the intertidal zones. Mjor amphibians within the
Bayou La Batre area include the bull frog, pig frog, and southern cricket
frog. Reptiles which inhabit the various intertidal marshes include the
American alligator, western oott: .,'th, red-eared turtle, diamondback
terrapin, and gulf salt marsh snake. Of these, only the gulf salt marsh
snake and diamondback terrapin are common in the brackish to saline
-irshes.

Tidal marsh and seagrass beds are, as with forested wetlands, also valuable
because of their ability to buffer storm surges and filter overland runoff.
Additionally, these tidal habitats are vital for impeding shoreline
erosion.
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Table 4. location of wding bird nesting colonies along coastal mobile County
(Johnson 1979)

Colony Umber location of Oolony Species Present

1 Petit Bois Island - Cattle 3ret
Great Bjret
LUcisiana Heron

2 Isle Aux Herbes Imuisiana Heron

3 Cat Island Great Bgret
Snowy Bgret
Cattle Bgret
Louisiana Heron
Little Blue Heron
Reddish Bgret
Green Heron
Glossy Ibis
White-faced Ibis
White Ibis

4 Grants Isle Louisiana Heron

Snowy Bgret

5 Pass Drury, Dauphin Island Little Blue Heron

6 Audubon sanctuary, Great Blue Heron
Dauphin Island

7 Salt Creek, Dauphin Island Green Heron
Black-crown Night Heron

8 Sand Island Reddish Bret
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RBi3BCr ALTNATIVM AND DISIOJ8AL PrIC

Five chanel depths (14, 16, 18, 20, and 22 feet) and two channel routes
(Gulf Intracoastal Waterway (GIW) and Petit Bois Pass) were studied by the
Corl. Econoic analysis indicates the best option would be an 18-foot
deep channel from Bayou La Batre that would meet the GIWW and run west to
the Pascagoula Channel in Mississippi. The channel within the bayou would
be 18 feet deep up to the turning basin but 14 feet deep north of the basin
and into Snake Bayou. Mississippi Sound and GIW portions of the channel
would be widened to 120 feet, but due to adjacent development the channel
within the bayou would remain 100 feet wide up to the turning basin and 75
feet wide north to the project end. An alternative 150-foot-wide channel
through Petit Bois Pass was considered but discarded due to economic
constraints.

The disposal options are segregated on the basis of where the material
would be dreded; i.e., within the bayou (Reach 1), from the bayou mouth
south to the GIWW (Reach 2), and from Mississippi Sound channel through the
GIWW west to the Pascagoula chanmel (Reach 3). Three general disposal
options are being analyzed: upland disposal, deep gulf disposal, and
openwater disposal.

Several upland disposal sites were analyzed during plan formulation. Under
their preferred plan, the Corps intends to place all material dredged (new
work and maintenance material) from Reach I into two upland disposal sites
adjacent to Bayou La Batre (Figure 5). "Charlie" is approximately 70 acres
in size and was utilized as a disposal area in 1983. A new site, "Delta",
is approximately 107 acres of pine forest that would be diked and managed
as a second long-term dredged material disposal site.

Deep gulf disposal would involve placement of dredged material into select
gulf sites. Two sites were identified for such disposal purposes (Figure
6). The Mobile/north site is located between 2 and 6 miles due south of
Dauphin Island, Alabama. It ranges in depth from 20 to 58 feet. The
Pascagoula site is not yet formally designated but the interim site is
approximately two nautical miles southeast of the eastern end of Horn
Island, Mississippi. This site has water 36 feet deep and encompasses
about 1,000 acres. Both gulf disposal sites have sand bottoms; however,
ongoing substrate studies by the Dauphin Island Sea Laboratory indicate
that low-relief hard bottom environments suitable for reef-building
organisms occur south and east of the Mobile/north site and may also occur
within that site. The Corps considered placement of new work and
maintenance material from Reaches 2 and 3 in the deep gulf disposal areas;
however, these alternatives were eliminated due to operational constraints.

The third general disposal option, openwater, included consideration of
four alternative configurations for dredged material disposal on
Mississippi Sound waterbottoms: (1) sidecasting the dredged material along
the channel cut, (2) shallow water disposal to nourish/protect shorelines,
(3) thin-layer disposal of dredged material, and (4) creation of an
underwater berm of dredged material (see Figure 6). Except for the shallow
water alternatives, the openwater disposal options would be in water 12
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feet or greater in depth. The underwater berm has been dropped from
consideration due to economic constraints; however, the Corps' preferred
disposal plan includes the other three configurations.

Approximately 1.3 million cubic yards of new work material from Reach 2
would be placed along the northeast shoreline of Isle aux Herbes such that
160 acres of shallow waterbottom would be affected. Of the 160 acres,
approximately 60 acres would be converted to emergent bar while the
remaining area would be an intertidal or submerged flat. The other 0.7
million cubic yards of new work material would be sidecast west of the
Reach 2 channel such that 600 acres of waterbottom would be covered with a
layer of dredged material 2 feet or less thick (see Figure 6). The
maintenance of Reach 2 would involve thin-layer disposal of 430,000 cubic
yards of material on a 3-year cycle. The thin-layer disposal action would
cover about 415 acres of waterbottom with a 1-foot or less thick later of
sediment and would be west of the channel.

For Reach 3, approximately 485,500 cubic yards of new work material would
be sidecast south of the channel to cover about 300 acres of waterbottcm
(see Figure 6). Maintenance material would be dredged on a 3-year cycle
and thin-layered onto 90 acres of aterbottom.

Other disposal alternatives were studied but were dropped from
consideration due to economic, operational, or environmental constraints.
Of particular interest to the Service is the plan that would utilize the
entire 2.0 million cubic yards of dredged material from Reach 2 for
construction of a berm along virtually the full length of Isle aux Herbes'
eastern shoreline. This alternative would otherwise involve the same area
of waterbottom as the Corps' preferred plan except that 240 acres rather
than 160 acres of shallow waterbottom would be covered by new work
material.

PROJECT IMPACTS

General

The Bayou La Batre Channel Improvement Project would involve impacts to
fish and wildlife resources in the area. Since no quantitative habitat
assessments have been conducted for the impact areas, the discussion of
expected impacts herein will be primarily in qualitative terms. For
example, it is expected that the improved channel would boost the local
seafood industry by allowing larger boats serving different markets to
enter the port (e.g., butterfish and surimi). Additionally, the shrimp
harvest is expected to increase by 2 percent each year up to the maximum
harvestable catch. The Corps has speculated, and we agree, that the
projected economic boosts would have an impact on the land use at Bayou La
Batre. It is likely that wetlands existing adjacent to the bayou
(approximately 80 acres) would be threatened by pressure to provide more
docking and offloading space along the waterfront. Destruction of tidal
marsh or backlying forested wetlands would remove those areas from use by
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fish and wildlife, md negate their functional values (e.g., filtration,(o stabilization, etc.) as well.

A second impact that is ubiquitous for this type of project is increased
turbidity due to dredging and dredge material disposal. Unusually high
turbidity levels can clog fish respiratory systems; however, a major impact
of high turbidity is decreased productivity or fatalities to planktonic
forms. High turbidity levels also translate into a sediment deposition
that covers and may kill benthic organisms. Additionally, the suspended
sediment.s may cause additional problems by reintroducing contaminants into
the water column.

Specifin Disposal Options

Upland disposal of dredged material would involve no significant impacts to
fish and wildlife if Disposal Area "Charlie" is utilized as it currently
exists. Also, based on our ]988 field inspection of Disposal Area "Delta",
we do not expect its use to involve significant impacts to fish and
wildlife resources.

IDeep Gulf Disposal

The deep gulf disposal. options are no longer being considered; however, if
these areas were utilized, we would not expect this disposal option to
result in significant impacts to fishery resources. While the two deep
water sites provide fish and shellfish spawning habitat, we do not have
sufficient, information to indicate that these specific areas are a critical
spwning habitat (Harmon Engineering & Testing, 1983). Though there arc
obviously impacts from increased turbidity levels and smothering benthic
organisms, we believe the impacts would generally be less severe than
disIx)sal in shallow estuarine waters. The above notwithstanding, because
the Dauphin Island Sea Laboratory has determined that lhard bottom exists in
adjacent areas, if disposal were seriously considered in these areas, it
might be necessary to avoid portions of' the designated Mobile north
disposal site in order to avoid adversely affecting that resource. The
Corps would have to determine if these resources are present and, if so,
take appropriate steps to avoid impacts in final project plans.

Sidecasting Along the Channel

There is little information available to quantify the impacts on aquatic
resources of sidecasting dredged material along the channel. However, the
results of the Environmental Protection Agency's bioassays indicate that
the acute toxicity of the channel sediments is minimal. Additionally, the
proposed alternative involves sidecasting in water 12 feet or deeper such
that impacts to circulation and navigation should also be minimal.
Nevertheless, there would be significant impacts to the benthic population
due to physical covering of their habitat. Recolonization could only occur
in areas not subject to disposal of maintenance material. The rate of that
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recolonization is not known but would likely be different than for
minteance material (12 to 18 months).

Shallow Water Disposal to Nourish Shorelines

Shallow water disposal options at Point aux Pins and Petit Bois Island were
considered but rejected due to possible adverse impacts on submerged
grassbeds. The alternative to place the new work material in Petit Bois
Pass was rejected because economics support a GIWW channel outlet rather
than a Petit Bois Pass outlet to the Gulf of Mexico.

Shallow water disposal along the eastern shore of Isle aux Herbes would
have positive impacts on the existing tidal marsh by, at least temporarily,
reducing erosion in that area. Adverse impacts to the same marsh may
occur, however, if the action is not designed and implemented to avoid
direct or indirect filling of marsh during disposal. Additionally,
existing inlets along the island's eastern shore would be cut off from
tidal exchange unless the created berm is open to allow unimpeded water
flow. Portions of the slackwater area created between the island and berm
might become colonized by adjacent vegetation, thus, establishing marsh
where it existed prior to erosion.

Thin-Layer Disposal

Thin-layer disposal of dredged material is a relatively new method that has
been promoted by the Corps as an easy solution to dredge material disposal
needs. Though we have significant reservations regarding thin-layer
disposal of new work material, we are not particularly concerned about the
Corps' plan to thin-layer maintenance material west of the navigation
channel. The raterial would be placed in 12 feet or deeper water and would
involve a somewhat smaller quantity of maintenance material than is
currently being deposited along the channel. There would, however, be
long-term impacts to benthic invertebrates in the area. Though the
disposal area would recolonize to a certain extent within 18 months,
periodic maintennoe dredging (every 3 years) would redisturb 500 acres of
the 600 acres of waterbottom that would be covered initially. In other
words, for only 18 months of every 3 years would the benthic population be
stable. Consequently, it would be at least 50 years before the benthic
population would be able to return to preproject conditions.

Coastal Barriers Resources Act

The Coa.3tal Barriers Resources Act ., (PL97-348), enacted on October
t8, 1982, is broad legislation resulti g from Congressional concern over
,ur:eoning Federal expenditures in coastal areas. Most concern was voiced
over expenditures in coastal barrier areas which are subject to frequent
drastic change from natural forces. The purpose of the Act is to minimize
the loss of human life, wasteful expenditures of Federal revenues, and
damage to fish, wildlife, and other natural resources associated with
coastal barriers. CBRA est iblishes the Coastal Barrier Resources System
'CBRS) -onsisting of a series of units along the Atlantic and Gulf Coasts.
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Under (CRA, no new expenditures or new financial assistance may be nade
available under authority of any Federal law for any purpose within the

. Css, except a provided in Section 6 of the Act. Expenditures or
financial assistance ae available under authority of any Federal law
shall be new if:

(1) in any case with respect to which specific appropriations
are required, no money for construction or purchase
irposes was appropriated before the date of the enactment
of this Act; or

(2) no legally binding commitment for the expenditure or
financial assistance was made before such date of
enactment."

Under Section 6, the appropriate Federal officer, after consultation with
Department of the Interior, may make Federal expenditures or financial
assistance available within units of the CBRS if the proposed action falls
within the following exceptions:

(1) facilities necessary for energy exploration and development
(2) ship channel maintenance and dredge disposal
(3) maint"ace of highways
(4) military activities essential to national defense
(5) Coast Guard facilities
(6) Activities permitted, if compatible with the purposes of

the CBRA, including:

(a) management of fish, wildlife, and their habitat
(b) establishment of air and water navigation devices
(c) projects under the Land and Water Lonservation

Act and Coastal Zone Management Act
(d) scientific research
(e) emergency actions related to disaster relief
(f) maintenance of roads not a part of an essential

system
(g) non-structural projects for shoreline

stabilization.

The activities can only be conducted after consultation with the Secretary
of the Interior. This responsibility has been delegated to the Regional
Director, Fish and Wildlife Service.

As tentatively planned, the Bayou La Batre project would not. involve any
units within the CBRA.

Endangered Srecies

A listing of fish and wildlife species that presentLy require consideration
under the Endangered Species Act and are associated with the project area
has been provided in Tables I and 2. We recommend the Corps take every
precaution in fulfilling its obligation to ensure that those species listed
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or being revied for possible listing receive aeqat ommderatian
during the paminig process. Presmatly, the project as mt wcpeoted to
have significant impact on endangered species. It is the rempamsibility
of the Corps to determine the actual presence of listed species and
anticipated impact of the project on those species. SiOulI the Corps
anticipate an impact on listed species, you ar required to initiate
consultation with the Service to determine if the eioscted impact will
jeopardize the continued existence of that species.

SUMMARY AND RROMMEATIONS

The economic health of the Bayou La Batre area is dependent on both the
continued utility of the harbor and the health of the adjacent estuarine
system. Consequently, the selected project depth and disposal options
should not compromise either asset. The Service has coordinated with the
Corps throughout the planning process. Potential project impacts have been
significantly reduced through coordination and the resultant consideration
of fish and wildlife resources. There are, however, additiona] measures
that should be incorporated into project plans to further reduce impacts to
those resources.

In general, we recommend that dredging and disposal activities be cxnducted
during late October to February in order to minimize impacts to spawning
fish and shellfish. Short of local zoning, induced development will have
to be controlled via the existing permit programs administered by the Corps
and the Alabama Department of Environmental Management. The Service would
oppose proposals for non-weter dependent development in wetlands and would
likely recommend mitigation for water dependent proposals that would
involve significant impacts to fish and wildlife resources.

We commend the Corps on their success in confining Reach 1 material to
upland disposal areas that involve no wetland destruction. We would
prefer that all dredged material, including that from Reaches 2 and 3, be
placed in contained upland sites (assuming use of the disposal sites would
not involve significant fish and wildlife losses). However, based on Corps
study, such an alternative has proven to be impractical due to economic and
engineering limitations. In lieu of upland disposal, we would prefer that
all dredged material be placed in the designated gulf disposal areas. The
Corps rejected this alternative for new work material based on economics.
However, we note that the benefit to cost ratio for this alternative is
positive, 1.95, and annual. project costs exceed those of the Corps
preferred plan by only 12.5 percent ($273,700). Gulf disposal of
maintenance material was rejected due to operational and economic
constraints.

In our draft report we stated our preference for placement of all new work
material from Readies 2 and 3 into Petit Bois Pass where it could best be
utilized to reduce wave energy, and, therefore, erosion within Mississippi
Sound. Such an alternative mas not considered by the Corps, presumably
because of similar operational and economic constraints as described for
the deep gulf disposal alternative.
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Based on the Corps' tentatively selected plan, some form of open water
disposal my inevitably be utilized for Reach 2 and 3 dredged material.
The project alternative offering the most promise is Plan XII, which
involves placement of the entire 2 million cubic yards of new work material
along the east side of Isle aux Herbes. Our position, as set forth below,
is based on information that indicates the marshes of Isle aux Herbes have
been and are continuing to erode at a significant rate, and that the new
work material would be suitable for constructing a protective berm.
Akiitionally, we do not expect that the opportunity to use such quality
material will be available in the future. Our support of Plan XII over
Plan XI (the Corps' selected plan) is also based on our concern regarding
the unknown impacts of sidecasting new work material into Mississippi
Sound. Plan XII, however, needs substantially more definition and
refinement. We are concerned that no fill occur in the tidal inlets or the
marsh of Isle aux Herbes. Also, the proposed dike should not meet the
island on its south end so that the disposal area would be intertidal. The
intertidal nature of the disposal area should be maintained; i.e., Corps
plans should provide for periodic maintenance of the dike opening. Project
details should also include provisions for establishment of an interagency
review team to track the fate of the disposed sediment and the slackwater
area to its interior. The team would decide when and if maintenance
measures are needed. Additionally, the potential conflict between disposal
of dredged material from maintenance of the Bayou Coden channel and dredged
material from the Bayou La Batre channel improvements should be resolved.
The final project documents should include specific details so that the
purpose, objectives, and expectations of the disposal plan can be easily
discerned by the reader.

Presently, the Service supports the proposed project because
environmentally acceptable disposal alternatives remain under
consideration. However, if the Corps' tentatively selected plan is the
alternative funded by Congress, we believe refinement of the Isle aux
flerbes disposal action is necessary before the r lan is implemented (see
above discussion). Additionally, we recommend a monitoring plan be
designed and implemented to assess the environmental impacts associated
with the sidecasting of new work material in Mississippi Sound. A scope of
work at least as detailed as that used for monitoring the open-water thin-
layer disposal at Fowl River, Alabama, would be acceptable provided
measures were taken to schedule the study outside of the peak shrimping
seasons (May to June for brown shrimp and September to October for white
shrimp). Also, the study area should be managed such that shrimp trawling
activities or other perturbances do not occur within its boundaries during
the monitoring period.
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United States Department of the Interior
FISH AND WILDLIFE SERVICE
JACKSON MALL OFFICE CENTER

300 WOODROW WILSON AVENUE, SUITE 316
JACKSON. MISSISSIPPI 39213

April 20, 1987

IN REPLY REFER TO:
Log No. 4-87-230

Ag /

Mr. N. 0. McClure
Chief, Environment & Resources Branch
U.S. Army Corps of Engineers
Post Office Box 2288
Mobile, AL 36628-0001

Dear Mr. McClure:

This responds to your letter of April 8, 1987, requesting endangered
species information for the vicinity of Bayou La Batre, Alabama.

The Fish and Wildlife Service (FWS) has proposed to list the western
population of the gopher tortoise (Gopherus polyphemus) as a
threatened species. This population occurs from the Tombigbee and Mobile
Rivers in Alabama to southeastern Louisiana. Habitat for the gopher
tortoise is well-drained sandy soils in transitional (forest and grassy)
areas. It is commonly associated with a pine overstory and an open
understory with a grass and forb groundcover and sunny areas for nesting.
If this type habitat exists within your project area, care should be taken
to avoid adverse impacts to the gopher tortoise. If the involved Federal
agency determines that this or other projects of Federal involvement are
likely to jeopardize the continued existence of the gopher tortoise, then
a conference, as defined in the Endangered Species Act, with the FWS is
required. If the above situation does not exist, then no further
consultation is necessary.

If the subject proposal becomes final and the gopher tortoise is
determined to be a federally listed species, then formal consultation
should be initiated if through a review of this or other actions of
Federal involvement it is determined that such action "may affect" this or
other listed species.

The Vertebrate Animals of Alabama in Need of Special Attention mentions
two sightings of jaguarundi near Bayou La Batre; however, the presence of
this endangered mammal has not been substantiated.
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For further endangered species coordination on this project, please
contact Mike Dawson of our staff, telephone 601/965-4900, FTS 490-4900.

We appreciate your participation in the effort to protect endangered
species.

Sincerely yours,

P~ams H.Stewart
Acting Field Supervisor
Endangered Species Field Office

cc:
Division of Game and Fish, Montgomery, AL
Field Station, FWS, Daphne, AL
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April 69 196?.

Coastal Wwiroiaaent Section

VIC. Dmenis t. Jordau
U. S. f'i.h ar Wildlife Service
Endatler $1 Spaies Feld Office
JOO Woodrow Wilson Avenue

Jackson, Mississippi 29213

Lmmr Mr'. Jo.dan:

1is U. S. Army Cortp of tgineers, Nobile i0istrict, is [replitr
a uraft knviromstal ltnqAt Statownt for channel nqmrneajnts at
#3ayou La Batre, Ala . A map of the project area is encload.

Ab reuired by Section I of the CLKIaered Species Act, we are
requesting a list of sedanered anti th-eatened species that way
occur in this area.

in order to eet our study - quule, a reply to the bove
rc,.s .t by May t$9 1987, would be aipreciated. Please direct any
questions on this matter to Ur. Stsan lvetiter Rees at (205) o90-27Z14
or FL' 537-2724.

birK"erely,

M. D. kALiure, IV

Chief, Environient and Liesources
dranch

Ck" FurnisAws

Mr. L ry Goldanm Yield Supervieur
U. S. fish aod Widlife Service
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L eOsuLi iiartictai~Lca

01414Atl Mrin iL l ibIwries Survice~
'AWs Ko~er ocoulavard
6tivall bildking,
SL. eiutwsttir, Liirida 33i1'Z

uear Mrk. A4ayfxmKj.K

Ohe U. S. AxW CAkqje of 44glatmera, Wib~t1, bDaLrict~, Is prepiaritig
a LOrat Enviromtal lapet Statenwit f~or ckwael iljwx*,aas to
tsayou La tdatres Aa. A map of the projat area s en mclosed.

Am rewuired biy Sictlon 7 of Vie ankwared Spwies AtL, wie we
requesting a list of andamngered and thresamie species that nay
uccur In thI& area.

In order to neat or studfy wehsule, a reply Lu the abov-
Lte1jU*8t by Mlay :i, 19679 wo~uld te aoaveclaLud. Pleage direct any
sjueticxw on this outter to Lir. Summa Ivester Hess at (205) 69U-24

YZ V' 537-2724.

Sity-arely,

N. U. 1MA.Iure, IV
Chiebft U~LviCoflASD aw~ A~esu'vet

Wpjy futnisked;

D'C win K(aploc

1a~uial Miarine Flatiries Service
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United States Department of the Interior
FISHi ANI) WILI)LIFI SERVICE
JACKSON MALL OFFICE CENI 1.R

300 WOODROW WILSON AVENUE, SUITE 316
JACKSON. MISSISSIPPI 39213

April 20, 1987

IN REPLY REFER TO:
Log No. 4-3-87-230

Mr. N. 0. McClure
Chief. Environment & Resources Branch
U.S. Army Corps of Engineers
Post Office Box 2288
Mobile, AL 36628-0001

Dear Mr. McClure:

This responds to your letter of April 8, 1987, requesting endangered
species information for the vicinity of Bayou La Batre, Alabama.

The Fish and Wildlife Service (FWS) has proposed to list the western
population of the gopher tortoise (Gopherus Rolyphemus) is a
threatened species. This population occurs from the Tombigbee and Mobile
Rivers in Alabama to southeastern Louisiana. Habitat for the gopher
tortoise is well-drained sandy soils in transitional (forest and grassy)
areas. It is commonly associated with a pine overstory and an open
understory with a grass and forb groundcover and sunny areas for nesting.
If this type habitat exists within your project area, care should be taken
to avoid adverse impacts to the gopher tortoise. If the involved Federal
agency determines that this or other projects of Federal involvement are
likely to jeopardize the continued existence of the gopher tortoise, then
a conference, as defined in the Endangered Species Act, with the FWS is
required. If the above situation does not exist, then no further
consultation is necessary.

If the subject proposal becomes final and the gopher tortoise is
determined to be a federally listed species, then formal consultation
should be initiated if through a review of this or other actions of
Federal involvement it is determined that such action "may affect" this or
other listed species.

The Vertebrate Animals of Alabama in Need of Special Attention mentions
two sightings of jaguarundi near Bayou La Batre; however, the presence of
this endangered mammal has not been substantiated.
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For further endangered species coordination on this project, please 9
contact Mike Dawson of our staff, telepbone 601/965-4900, FTS 490-4900.

We appreciate your participation in the effort to protect endangered
species.

Sincerely yours,

James H. Stewart
Acting Field Supervisor
Endangered Species Field Office

cc:
Division of Game and Fish, Montgomery, AL
Field Station, FWS, Daphne, AL

D-7-4



UUTED STATES DPATMT OF COfhwcu

5outheast Regional Of fice
940Koger Boulevard

May 1, 1987 F/S ER2 3: LCP

N.D. r-IcCiure
Ch..-f, Environment and kesources Branch
i1obile District - COE
P. o. box 2288
iiobile, AL 36628-0001

(nk-AL mr. ticCiure:

In r~s~nseto your letter of April 8, 1987, enclosed is a list
of enelangered/threatened species that may occur off the coast of

Uf we cart be of further assistance please do not hesitate to
contact us.

Sincerely yours,

Charles A. Oravetz, Cnief
Protected Species M'atugei'ient Br-itiuc

hI cosur e
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2ndogsind and Tiinatond Species and Cz.tical Himitats tkder)
amS Jurisdictki

Alabm

Lm~ fl ~Slntific ?! SaMa Date Listed

f inz* -whale E12/2/70
haa~ack wh~ale 12/2/70

Smi wh*alemb1sU 12/2/70

grewi sa turtle COai ia~ Was T 7/28/78
KOW I a (Atlantic) E12/2/70
zi~e se turztle

loathe *adc -e Demuedulvs coxiacua E 6/2/70
turtle

loggedimad, sea fazstta cametta Th7/28/78
turtle

SPBCIES P"S 1OR LISTIG

ClUTICAL HAiTAT

CRMTZAL HART= PM IR LISTING
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Gnaw &eptOr S 1M

Uro TWy Iduwod
Protected Specie Hoomt branch
Nationael Zine Irdmwlee Sevice

9450 KBe Buadewod
St. Petwarbm, Feltd. 33702

Deer iO Onmsods

etmevce ts md to yow letter of may 1, 1987, regding
chum.) iJ nmts fo bayou, La Batre, AlAas. Referene. is
also ak to the Ott Femibility Reort an Draft gwviroanwtal
Imacet Statemmt (BUlS) tor omdaaet ion imrovents at Bayou La
Betre, Aabmp trmoitted to you July 18, .1W18 end to your
telalme COW s mi of September a, 1918, vith
Dr. SUM Ivater beOt My staf cocrAWnlOg this lWojGCt.

As required unjw Section 7 of the hidugered Species Act of
1973, as mmued do MIS comtitutes the biolvaical assesuenut.
As indlawd in Leatia 5.4 of the UEIS, we hwe corcluded that
the Utively s.)asd plan vould not affect the continued
edstaw of my abred cc threatened species. Qe therefore
request your com of no itut to siecies uxl your
Jurisdiction.

e apprecste yaw assistame in helping us irotet the
nation rees wa. Shuld you ove many questions, do not
hesitate to contact Dr. Roem at 205/60-2724.

incecely,

Hu. Mclelmt and

Zt, g'IM~,M

PD-
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( 'iiUWIID STATES DEPARTMIMIT OP @Ouuu..
seai Oseami@m s Anmd O A Admitabb-lke

t NAI1O'rM MAW* .IS iU
Iothmo Regi~onal Off ice -
9450 Boger Bloulevard
lst, Petersburg*, ln32702

i |Septemb~er 13l 1900 7/6ZR23sTAd~tt
Mr. Hugh A. McClellan i )

Chief, Environmental and
Resources Branch

obile District COX
P.O. 3ex 2238
Mobile, AL 36629-0001

Dear Mr. Noclellant

This responds to your September 9, 1956, letter regarding proposed
channel improvements for Bayou ?A Batre, Alabama. A Draft
Feasibility Report and a Draft Environmental Zpact Statement
(DZIS) was transmitted pursuant to Section 7 of the Xndangered
Species Act of 1973 (2SA).

We have reviewed the DEIS and concur with your determination that
populations of endangered/threatened species under our purview
would not be adversely affected by the proposed action.

This concludes consultation responsibilities under Section 7 of
the BSA. However, consultation should be reinitiated if new
information reveals impacts of the identified activity that may
affect listed species or their critical habitat, a now species is
listed, the identified activity is subsequently modified or
critical habitat determined that may be affected by the proposed
activity.

It you have any questions, please contact Dr. Terry Renwood,
Fishery Biologist at ITS 836-3366.

Sincerely yours,

Charles A. Oravets, Chief
Protected Species Management Branch

cct F/lR2

75 Years Stimulaling Americae' Progress 19131311
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DEPARTMENT OF THE ARMY
MOBILE DISTRICT. CORPS OF ENGINEERS

P.O. X22
MOBILE. ALABAMA 38626-001 AL.' .'

March 31, 1988 HISTORICAL

REPLY TO APIR 4 o
ATTENTION OF:

Environmental Resources R_.rg,..
Planning Section

Mr. F. Lawerence Oaks
Alabama State Historic Preservation Officer
Alabama Historical Commission
725 Monroe S~reet
Montgomery, Alabama 36104

Dear Mr. Oaks:

This letter is in reference to the Mobile DistricL, U. S. Army
Corps of Engineers proposed improvements to the federal navigation
channel at Bayou la Batre, Alabama.

In December 1986, you provided comments on a report of
documentary research for the Bayou la Batre project, Enclosure 1.
In those comments, you indicated that the proposed channel
improvements would not affect significant historic properties. At
that time, the only channel alignment under consideration extended
from Bayou la Batre southward through Petit Bois Pass into the Gulf
of Mexico. Subsequently, an alternate channel alignment that
extends from Bayou la Batre southward and connects with the Gulf
IntracoasLal Waterway in Mississippi Sound is being considered. The
locations of the two alternate channels are indicated on Enclosure
2.

The new Gulf Intracoastal Waterway channel alignment was
included in the geographical area covered by a literature search
that was conducted in 1983 as part of the cultural resources
investigation for the Pascagoula Harbor, Mississippi Deepening
project. Only three shipwrecks were identified along the Gulf
Intracoastal Waterway as a result of this study. All three vessel
losses post date 1955.

The comprehensive literature searches condicted for both Bayou
la Batre and Pascagoula Harbor failed to produce any evidence of
potentially significant submerged cultural resources along the Gulf
Intracoastal Waterway. It is our opinion that as with the Petit
Bois Pass channel, underwater surveys are not required for the Gulf
Intracoastal Waterway channel alignment.
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If you agree with the determination, please sign this letter in
the space provided below and return it to me within thirty (30)
days. Should you require additional information, please contact
Ms. Dottie Gibbens at 205/694-4114.

Sincerely,

N. D. Mlure I
Chief, Envir nt and Resources

Branch

Enclosures

' /,ONCURRENCE:

- -

F. Lawerence Oaks (Date)
Alabama State Historic

Preservation Officer

)
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v' 1t7,DEPARTMENT OF THE ARMY
MOBILE DISTRICT. CORPS OF ENGINEERS

P.O. BOX 22M
L MOBILE. ALABAMA 3026-0001

March 31, 1988

REPLY TO
ATTENTION OF:

Environmental Resources
Planning Section

Mr. Elbert R. Hilliard
Mississippi State Historic li & O

Preservation Officer
Department of Archives and History
Post Office Box 571
Jackson, Mississippi 39205

Dear Mr. Hilliard:

This letter is in reference to proposed improvements to the
Mobile District, U. S. Army Corps of Engineers Bayou la Batre,
Alabama channel which will include minor dredging of the Gulf
Intracoastal Waterway in the waters of Mississippi Sound south of
Jackson County, Mississippi. The Mississippi portion of the project
is indicated in red on the attached drawing.

Documentary research conducted as part of an earlier cultural
resources reconnaissance for the proposed improvements to Pascagoula
Harbor, Mississippi included the Gulf Intracoastal Waterway in
Mississippi Sound between the existing Pascagoula Harbor channel and
the Alabama/Mississippi boundary. This in-depth literature and
archival research revealed the presence of only three shipwrecks in
the vicinity of the Gulf Intracoastal Waterway. All three vessel
losses occurred after 1950.

It is ou- opinion that the literature search conducted for
Pascagoula Harbor has more than adequately demonstrated the lack of
potential for submerged cultural resources along the Gulf
Intracoastal Waterway in Mississippi Sound. For this reason, we
are seeking your concurrence that underwater surveys along the Gulf
Intracoastal Waterway are not warranted.
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If you agree with this determination, please sign this letter in
the space provided below and return it to me within thirty (30)
days. Should you require additional information, please contact
Ms. Dottie Gibbens at 205/694-4114.

Sincerely,

N. D. McClure IV
Chief, Environmen and Resources

Branch

Enclosure

CONCURRENCE:

Elbert R. Hilliard(Date)
Mississippi State Historic

Preservation Officer

D-8-4
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" STATE OF ALABAMA

ALABAMA HISTORICAL COMMISSION

725 MONROE STREET

;5; ."MONTGOMERY. ALABAMA 36130-5101

F LAWERENGE OAKS TELIPHONE NUMBER
EXECUTIVE DIRECTOR 261 3184

July 1, 1988

John H. Bowen
Acting Chief, Environment and
Resources Branch
Department of the Army
Mobile District, Corps of Pngineers
P. O. Boz 2288
Mobile, AL 36628-0001

Re: Navigation Channel Tmprovements
Bayou La Batre, Mobile County, AL

Dear Mr. Bowen:

Upon review of the information forwarded by your office, the Alabama

Historical Comission has determined the following. There are four archaeo-
logical sites southeast of the project and although the area is not ideally
situated, it is our opinion that the potential to locate cultural resources
does exist. Therefore, we request that the cultural re.ource assessment be

conducted.

Should you have any questions, please contact our office.

Sincerely,

F. Law,Vence Oaks
State Historic Preservation Officer

FLO/GCR/cds
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STATE OF ALABAMA

))-) ~ ALABAMA HISTORICAL COMMISSION
-V.! 725 MONPOE STREET

~:! 1, MONTGOMERY. ALADAMA 36130-5101

F LAWEREN4CE OAKS TELEPHONE NUMBER
EXECUTIVE DRECTOR 261 3184

July 27, 1988

Hugh A. McClellan
Acting Chief. Environment and

Resources Branch
Department of the Army
Mobile District, Corps of Engineers
P. 0. Box 2288
Mobile, AL 36628-0001

Re: Draft Feasibility Report
and Environmental 'mpact Statement

for Navigation Improvements at
Bayou La Batre, AL
Hobile County, AL

Dear Mr. McClellan:

Thank you for forwarding the Draft Environmental Impact Statement for our
review. As the section on cultural resources states, we concur with the
dredging areas. However, we request that a cultural resource assessment be
conducted for the spoil deposition area.

Should you have any questions, please contact our office.

Sincerely,

State Historic Preservation Officer

PLO/GCR/cd.
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DEPARTMENT OF THE ARMY .LA,:,
MOBILE DIRICT. CORPS OF ENGINEERS HISTORICAL S

MOBIL. ALABAMA 3m0.-oa

September 9, 1988 188

REPLY TO RECEIVED
ATTENTION OF:

Envi ronmental Resources
Planning Section

Mr. F. Lawerence Oaks
Alabama Stale Historic Preservation Officer
Alabama Historical Commission
725 Monroe Street
Montgomery, Alabama 36104

Dear Mr. Oaks:

This letter is in reference to the proposed improvements to the
federally authorized navigation channel at Bayou La Batre, Alabama.
In a letter dated July 27, 1988, you commented on the Draft Feasibility
Report and Environmental Impact statement for this project. In those
comments you requested a cultural resources assessment of the proposed
upland disposal area.

On September 2, 1988, Mobile District archeologists conducted an
inspection of this area. The enclosed Memorandum for Record describes
the results of these investigations. As is discussed in the
Memorandum, no archeological sites or historic structures were
identified within the area.

If you agree with the negative findings of this assessment, please
sign this letter in the space provided below and return it to me at
your earliest convenience. Should you require additional information,
please contact Ms. Dottie Gibbens at 205/694-4114.

Sincerely,

Hugh A. McClellan
Chief, Environment and Resources

Branch

Enclosure 01

CONCUR: F. Lawerl~e Oaks (date)

Alabama State Historic Preservation
Officer

D-8-8
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FUESIBILITY REPORT
BAYOU La BATM HARMI AND CHAWNEL

BAYou La BATE, ALABAMA

GEOTEC WICAL REPORT

General Geology: Bayou La Batre and Mississippi Sound are located in the
Gulf Coastal Plain Physiographic Province and are underlain by consolidated
and unconsolidated sediments that range in age from liolocene to Miocene.
The oldest (Miocene) sediments that outcrop in the coastal area consist of
consolidated light gray to varigated and mottled consolidated clays
interbodded with sand and gravel sones. The sand and gravel strata contain
water under artesian pressure and are a major aquifer in the coastal area.
The Miocene section is several hundred to possibly several thousand feet
thick. The Pliocene age Citronelle Formation unconformably overlies the
Miocene deposits. The Citronelle Formation consists predominantly of
reddish brown to orange and yellow gravelly sand. Interspersed in the
gravelly sand are lenses and partings of gray, orange and brown sandy clay.
The thickness of the Citronelle Formation varies from a few tens of feet in
northern Mobile County to possibly 200 feet in the subsurface in the
vicinity of Dauphin Island. Somi-consolidated to unconsolidated sediments
(sand, silty sand, clay sand and clay) of Pleistocene and Holocene age
overlay the Citronelle Formation in Mississippi Sound. These sediments are
sevvral tons of feet thick and will constitute the majority of the material
encountered during construction of the project.

Previous Investinationa: A General Design Memorandum for project
modification was prepared in 1966. For the G thirty four (34) subuarine
borings were performed. Borings CD-1 through CD-13 were completed in the
harbor channel, and were drilled to depths of 7 to 13 feet below the channel
bottoa. Borings CD-14 through CD-34 were completed in the Mississippi Sound
portion of the channel, and were drilled to depths of 6 1/2 to 11 feet below
the channel from the mouth of the harbor to approximately channel station
350+00 (0+00 being the bridge over highway 188). Sqil samples retrieved
were field classified and presented on logs of borings. Final boring logs
and layouts of boring locations were prepared on drawings and bound in the
OM.

Geotechnical Inveatiation. 1987: Borings oinpleted in 1968 either did not
go deep enough or far enough out into the Mississippi Bound to suffice for
the proposed improvements of fiscal year '87; Vlferefore, a new geotechnical
investigation was undertaken. In the summer of 1987 thirty six (36)
vibracore boring* were performed. Vibracore consisted of twenty feet of
four inch diamter plastic pipe held vertical and vibrated into the in situ
soils to retrieve a continuous core sample. Borings VBL-29-87 through VBL-
36-647. were completed inthe harbor.to depths ranging from elevation -27 MLLW
to -33 MLLW. Borings VBL-I-87 through VRL-28-67 were completed in the
Mississippi Sound portion of the existing chame: and outer bar portions of
the proposed channel near the west end of Dauphin Island. These borings
were drilled to depths reaching between elevation -10.5 ILLV and -41.5 MLLW.
Locations of the holes drilled are shown on the boring layout plan, plate I.

E-1



The vibracore tubes, filled with continuous core sples were transported
back to the Mobile District's Exploration and Support Section. In the
warehouse, three foot long sections were cut from selected tubes and sent
with sample cores intact to the lab for determination of the unit weight of
the material and other analyses. The remaining tubes were split so that
soil samples could be taken at each change of material. These samples were
forwarded to the Division Laboratory for tests which included moisture
contents, specific gravity, Atterberg limits, sieve analyses, etc. Clays
encountered in the split cores were tested with a pocket penetrometer and a
torvane shear device to provide indicatioms of the shear strength of the
sample. The results of laboratory testing are summarized and presented in
tabular form on pages 47 - 49.

Refernce: A copy of the article "Soil Analysis and Dredging" by Alf H.
Sorensen is available in the District Library for reference. Information
presented therein is useful for interpreting the results of the soils
investigation of the Bayou La Batre channel as well as other dredging
projects. It is published in Dred-ing and Dredged Material Dioaesal, by the
American Society of Civil Engineers, 345 last 47th Street, New York, NY
10017-2398. (Raymond L. Montgomery and Jemie W. Leach editors). The
article is copyrighted material and cannot be included in this report.

Soils of Bayou La trio Harbor: A generalized soil profile is presented on
plates 2 and 3. From the profile it can be seen that the soils consist of
inorganic clays of high plasticity (CH), poorly-graded sands (SP), sand-
silt mixtures (SM) and sand-clay mixtures (SC). In the harbor the upper 2
to 5 feet of material encountered consisted of very soft, black to dark gray
clay (CH). This material has the consistency of grease, a very high
percentage of water by weight, and contains organic material in
concentrations of 8 to 24% by weight. Most of the material below elevation
-18 MLLW in the harbor consists of the higher quality soils (SP), (SP-SM)
and (SC). These are sands and sand-silt-clay mixtures. The sand sizes,
however, are mostly fine as can be seen in results of seive analyses.

From the start of the project at approximate station minus 15+50 to
station 30+00, the maxinmi excavation proposed is to -16 MLLI. Of this.
approximately 81 percent of the material will consist of the grease-like
clay mentioned above, which has an in situ density of 75 to 80 pounds per
cubic foot. The rest, or 20 percent, will be corised of the sandy soils;
assuming they exist in the side slopes of required new work dredging. These
have an average in situ density of 125 to 130 pounds per cubic foot. From
station 30+00 to the south of the harbor (approximately station 130+00) the
maxisx project cut will be to elevation -24 MLLW. Approximtely 20 percent
of that material will be composed of the clay mentioned above; the rest, or
00 percent, will be the sandy soils, also mentioned above.

Petrographic analyses were performed on sand samples from borings VBL-32-
07, VBL-34-a7 and VBL-35-87. Direct shear tests were performed on two
samples, one from boring VBL-32-67 and the other from boring VBIL-4-87. The
c and phi values obtained were 0 tsf & 29 degrees, and 0 tsf & 38 degrees,
respectively (these samples should be considered disturbed since they were

.obtained by the, vibracore method).. Results of petrographic analyses, shear
tests and other laboratory testing are presented on pages 50 - 98.

coi.ls. f Bayou La Ratr. Chane Mouth of b to 5Th 607400: From the
roil profile it can be seen that the soils consist of inorganic clays of
high plasticity (CH), poorly graded sands (SP), sand-clay mixtures (SC),
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sand-silt mixtures (SM), and inorganic clays of low to medium plasticit3
(CL). Sands and sandy mixtures decrease greatly in siinlfioane and
quantity from the mouth of the harbor to approximately station 425+00. nlj
clay (CH) was encountered from station 445+00 to approximately 685+00.
Sandy material begins to show up an the soil profile again at station 685+ C
(8300 feet mouth of the Oulf Intracoastal Waterway), and increaces greatli
in significance and quantity to the project controlling depth, i.e. the -22

MLLW contour in the Gulf of Mexico near station 807+00.
Firm to stiff clays were encountered below elevation -10 MLLW betweez

station 243+00 and 365+00, below -20 MLLW between 446+00 and 585+00 and
below -22 MILW between 545+00 and 605+00. Elsewhere clays were soft to very
soft and sands were of edium to firm relative density.
Between the mouth of the harbor and STA 440+00 it's estimated that 21

percent of the cut to -24 XLLW will consist of fine grained sandy material
having an average in situ density of 125 to 130 pounds per cubic foot. The
remainder of the cut, from the mouth of the harbor to station 440+00, or
about 75 percent, will be comosed of (CH) and (SC) material having in sit,
densities in the range of 90 to 95 pounds per cubic foot. From statlom
440+00 to 685+00 approximately 95 percent of the cut to -24 MLLI will-'b-
composed of fine grained clayey soils (CH) and (SC) which average 9W to 90
pounds per cubic foot in situ. From 685+00 to 807+00 most, oyibout 8C
percent of the cut will be sandy material averaging 125 to)80 pounds per
cubic foot in place. The rest will be (CH) and (SC) matero ls.

1e

General B,,ory: All materials encountered can bil(dredged by hydraulic
cutterhead dredge. After removal of 2 to 5 feet of mack in the harbor, good
sandy material would be available for use in upland disposal area
construction or as fill for other types of construction.

The material to be dredged between the mouth of the harbor and
approximately station 685+00 might be useful for island construction,
however, the recammendation or basis for this judgement would be risky based
solely on available data, partly because of the lack of experience wit,
similar construction in Mississippi Sound.

Sands in the bar and in the gulf portion of the proposed alignment passing
the west end of Dauphin Island (STA 665+00 to STA 725+00) could be utilized
for beach nourisbent. The majority of the sand grains fit in a narrow size
range between 0.2 -t and 0.4 ma making the Unified Soil Classification f
poorly graded, fine grained sand (SP).

Past experience suggests that the clays within the harbor will not for
clay balls during transportation via hydraulic pipeline. The majority el
the clay material in the channel outside of the harbor also does not appe,
to have characteristics that would be conducive to clay bftll formation
Such judgement is based on the criteria given in the paragraph 4.1.3 of thi
reference article "Soil Analysis and Dredging". Only 6 of the 28 boringi
encountered clays with characteristics similar to those identified by thi
author as being good for clay ball formation.

For design of bulkheads or piles within the harbor a typical section w&
developed for guidance in selecting soil strata and soil values, (see pag,
99). The information presented on the section in very generalized and base,
on, the-boringlogs. and available laboratory information from vibracor
borings in the channel only. The information presented is enough fo
developing a feasible design and cost estimate, but is not intended for us
in more advanced design memorandtms or plans and specifications.
The suggested side slopes for channel excavation are 1 vertical on

( horizontal from station minus 15+60 to 62+00, lV on 5H from station 62+00 t
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stetio. 6+00. and IV a 7H frmutatton 085+00 to the end of the project
at about station 80700. The side slopes suggested are based on an average
of ezisting channel side slopes within Bayou La atre and other gulf coast
ohmels; slope stability analyses were not performed.
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Boring logs shown on the following sheets shall not be copied or altered.

Groundwater depths or elevation* shown on the boring logs represent ground-
water encountered on the dates shown. Absence of groundwater data on certain
borings implies that no data is available, but does not necessarily nan that
groundwater will not be encountered at the locations. Groundwater elevations
vary and seepage above the depths or elevations shown can be expected at any
time.

Wile the borings are representative of subsurface conditions at their
respective locations and for their respective vertical reaches, local minor
variations in characteristics of the subsurface materials of the region are
anticipated and, if encountered, such variations will not be considered an
differing materially from the description shown with the logs or profiles.

Soils are classified in accordance with the Unified Soil Classification
System, Technical Memorandum No. 3-357 dated April 1960 for civil projects and
Military Standard 6193 dated 12 June 1968 for military projects. Soils are
visually classified by the field inspector unless noted otherwise.

Driving resistances (blow counts or N values) are determined with a standard
split spoon sampler (1-3/8" I.D.) and a 140-lb driving haiar with a 30" drop
unless otherwise noted on the boring logs. N values shown numerically on the
logs are the sum of blows for the lover two of three 0.5-foot drives that make
up the 1.5-foot Standard Penetration Test, except when refusal occurs. Refusal
of the splitspoon is defined as 50 blows in less than a 0.5-foot drive. Refusal
is shown on the logs as indicated in the following examples:

50/0.3' - Indicates 50 biows (refusal) at depth 0.3' in the first 0.5-foot drive.

20, 50/0.2' - Indicates 20 blows in the first drive and refusal at depth C.2'

in the second 0.5-foot drive.

20, 85/0.8' - Indicates 20 blows in the first drive, 35 blows in the second drive
and refusal (50 blows) at depth 0.3' in the third 0.5-foot drive.

"Max size" of gravel or rock fragments shown on the boring logs represents
the maximum size of material recovered in the drive sampler and/or core barrel,
or observed from sugaring. mx size *" is that size inferred by the field
inspector from examination of broken samples, or noted by the driller from the
drilling operation. Note that the maximum logged size of gravel or rock fragments
is likely to be smaller than the maximum size of the in-place material, especially
when the maximum logged size is more than approximately one-half the diameter of
the drive sampler or core barrel, or more than one-third the diameter of the
auger.
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LEGEND

COARS-GRAINED SOILS - MORE THAN FINE-GRAINED SOILS - MORE THAN HALF
HALF OF MATERIAL IS LARGER THAN OF MATERIAL IS SMALLER THAN NO. 200
NO. 200 SIE SIZE SIEVE SIZE

:-WEUL GRADED GRAVELS OR INORGANIC SILTS AND VERY

6W 1:.7 GRAVEL-SAND MIXU,1ES, FINE SANDS, ROCK FLOUR.
, -LITTLE OR NO FINES ML SANDY SILTS OR CLAYEY SILTS

U.W WITH SLIGHT PLASTICITY

.POORLY GRADED GRAVELS
GP P-1... 1 o GRAVEL-SAD MIXTURES,

"'.u- LITTLE OR NO FINES INORGANIC SILTS, MICACEOUS
MH OR DIATOMACEOUS FINE SANDY

W . OR SILTY SOILS, ELASTIC

G SILTY GRAVELS, GRAVEL- SILTSGM ITSANDSILT MIX-URs

ff ORGANIC SILTS AND ORGANIC
Y G ELS, GL SILT-CLAYS OF LOW

GC SD-CLAY MIX URES PLASTICITY

WEL.L GRDED SAN'DS OR ORGANIC CLAYS OF MEDIUM TO
SW GRAVELLY SANDS, LITTLE OH HIGH PLASTICITY, ORGANIC

OR NO FINES SILTS

S Ip POORLY GRADED SANDS OR INORGANIC CLAYS OF LOW TO
SP I. ".GRAVELLY SANDS, LITTLE CLMEDIUM PSTICIY

L JOR NO FINES CL GRAVELLY CLAYS, SANDY
CLAYS, SILTY CLAYS,
LEAN CLAYS

'[rSILTY SANDS, SAND-SILT
SM [j MIXTURES

INORGANIC CLAYS OF HIGH

SAME AS ABOVE WITH HIGH CH PLASTICITY, FAT CLAYS

SM-H LIQUID LIMIT
PEAT AND OTHER HIGHLY

CLAYEY SANDS, SAND-CLAY PT ORGANIC SOILS

SC -MIXTURES

SAME AS ABOVE WITH HIGH
SC-H LIQUID LIMIT

NOTES:

z NO SAMPLE OR RECOVERY

DUAL CLASSIFICATIONS, E.G. SP-SM, GP-GM, ML-CL
AND SM-SC, WILL BE SHOWN BY PLACING BOTH SY4BOLS
SIDE BY SIDE.
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AOSIATIONS

* AT LIT. - STINATE. CS??M£TD
ACCUM. AcCUM11ATED ZCL. EXCLUJDING
ALT. ALTUInA? 150 ECM. D[TMLI

AFM AMXIMATE. AMFSOXIMATELY r. FluE. FINELY
AMIL. ARGILLA4~dOW ?a 18006
AUG. AUCRM FEE. rZOINOU
AVG. AVOLSIM 11. F7I351.3

To. FILLED
B.A. BASE Of ALLUVIU FIM. FORMTION
11L. BARL FOLIA. FOLIATION
MCg. 1. UOOC. 01360 POS. FOSSIL. FOSSILIFEU3
us3. SI)Nin P.R. FLUID RETURN
Iam. 20TWITIC MUAC. FRACTURE
uqO. UM@E FAG.
3. 1. IAKAOZ INTERVAL FAGS FRAGMIT (S)
1MY. BLOWE 7/? ?ISITAIUD

;I L. BL=c. ILA=CK
IRA. I03JLM GEN. GENEALLY
a.O.m. DYom OFr MOLE GLAU. GLAICONITS. GLAUCONIIIC
10. U I. inWEI1 Ga. GRAY. GRATZS(

am. lCCIATZD 03£. GRAIN. GRAINED
O. 00=10. 31AICA GRAD. GRADATIONAL

GE. GRE. XE M
C. cOARS GET. GOL?
CAL. CALCITE. CALCOMOW anL. GRAVEL. GRAVELLY
CAN. CAOA603 GYP . GYIN
CAV. CAVITY? 0.1W. GRONDATER
COL. COnu
C.D. CMCTD2 DEPTH H/A HIGH1 ANGLE
Cz. CEEN K/B MAE KAX
01?. OW? MD. HAM
CR801.3. CIIAIO i. HI1GH. KIla.y
CLI. CLAYEY maD. HEALED
0113D CNMND iNo. HAMMS
06M. (1) CONITRAI ON(S) MRB. NGRI ZOTAL
COM. COPCTHD. HYDRAULC

C03V . CONCRTION INCL. INCLUDING. INCLUDED
COL. CONGLA.TE IND?. INDURATED
CON?. CONTINUE INIT. INITIAL. INITIALLY
CXM. COUMLY INTS. INT. INTOMD
Cal 0 lll INTLAM. INTERLAMINATIU
CTD. COATED In. 11011GLAR. IOUARLY

4. -E J?. Is JOINT. JOINTS
D. 05633 LTD. JOINTED
D.A. MILL ACTION
MSCOM. DiCMNO VA LOW ANGLE
DIAG. DIAGONAL LAN. LAMINA. LAMINE.
Dig. DISIBUATD LAKINATID
MK. DAM LAY. LAIDR

DOL. DOLOMITE. DOLOMITIC L.C. LO0ST COM
oft. MILLING L.3.1. LOST MI1LL WATER
Dh1G. D131NTUORTZD LEA. LZAGIE
D T. 02ILL rim 114. LIGNITIC
0. W. L. MBILL VATD LOIU LIT. LITLE
3.W.B. MRILL VATURTIU L. L. LIQUID LIMIT

Ly.. UU. LEM. LEIlS
E9L. ELEVATION LO0. LOOm
oc. EUNTRE I. IK7M
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CESADEN-FL 17 November 1987
SAD Lab No. 57/3390A

PETROGRAPHIC REPORT
SAND SAMPLE FROM BORING VBL-27-89 (d. 3.6 ft.)

BAYOU 1A BATRE HARBOR
MOBILE DISTRICT

1. The natural sand sample from Boring VBL-27-87, depth 3.6 ft., Bayou La

Batre Channel, consists almost entirely of siliceous constitutents with trace

amounts of shell fragments. The sand is whitish gray with visible shell and

shell fragments in the No. 20 and 40 sieve size fractions.

2. A breakdown of the constituents comprising this sand sample, including the

sand gradation, appear in TABLE 1 (SAD FORM 3195). A brief description of the

constituents listed in TABLE 1 appears below.

SAND DESCRIPTION

3. Clear, glassy, subangular to angular quartz particles comprise 99% of the

natural sand at this depth. Many are translucent and contain inclusions.

Typically, the quartz particles are more rounded (subround to subangular) in

the coarser sieie sizes (plus No. 60 sieve size fraction) but become more

angular In the No. 60 and below sizes. The quartz constituents are fresh,

sound, and durable.

4. White, pink, and gray shell an.. fragments make up less than 1% of the

otal sample, hence hey are reportcd as "trace" amounts in TABLE 1. Intact

,elL .chougn .a 1, occur onl3 ir the coarser sand sizes (N.. 40 and larger

E-50



CESAD-ZI-FL 17 Novemlber 1987

sieve sizes). Fragmental shelly debris is found in minute amounts even in the

No. 200 sieve size.

5. The miscellaneous fraction, which makes up about 17 of the sand, consist

of a suite of heavy *inerals.* Most of these are metamorphic in origin.

Typical examples Include: ilmenite, rutile, aphene, tourmaline, and pyrite.

These type particles are only significant in the minus No. 60 sieve size

fractions. Nost of these particles are freehand sound.

ATTACH ED RAY &:;LINGHAM
TABLE 1 (SAD Form 3195) Geologist

*Ninerals with specific gravities generally greater than about 2.65.

E-5I



U. S ARM ENGINEER GISN LABORATORY. SUTH ATLANI Mobile
CORPS or9$INEES pmw" Bayou La Batre
MEAEOI TABLE I Channel & Harbor Deemning

AaGRGATE COMPOGITION AND CONDITION REPORT COuNTRACT No.
N/A

SOURCe LAS. NO. DYAE REPORTED
YOU-7- 7 (d, 3 - 6 ft.) 57/3390A 12 November 1987

DATE RCEM 0 O. NO. WOR ORDER NO.

1 JlyO 1987 40-87-F&M _ 5323

Natural Sand ASSS #
(PsWGl) IOT 20 #40 #60 ;00 200 Pan

S"mPNGkOUIRI Tr Tr* 23 65 10 1 1

0uartz 99 -- 61 99 99 98 95 --

Shel Fragments Tr -- 39 1 Tr Tr Tr --

MiSrC1lannm Oth~r (Heavy Mineral suite) I . -- Tr 1 2 5 --

CONDITION:

REMARKS:

Petrographic analysis based on examination of 300 particles whenever possible.

*Not enough particles to be included in calculation. Size fraction consisted

of only a few shell fragments and quartz particles.

Sand was wash sieved prior to petrographic examination.

REPORTED BY: C3 PHONE 0 WinE TEISTED NY CHECKED By
RW WLT

SAMPLED By

DATE Unknown
ASD FOMM E11D

I DO 1Cu E-52



( CESADEN-FL 17 November 1987

SAD Lab No. 57/3405A

PETROGRAPHIC REPORT
SAND SAMPLE FROM BORING VBL-32-87 (d.4.8 ft.)

BAYOU LA BATRE HARBOR
MOBILE DISTRICT

1. The natural sand from Boring VBL-32-87, depth 4.8 ft., Bayou La Batre Harbor

is a white to whitish gray sand consisting predominantly of quartz particles

with some quartzite. Traces (less than 1.) of organic debris, heavy minerals,

and muscovite mica are also present. The weighted averages and relative amount

in each sieve size fraction along with the sample gradation appears in TABLE 1

(SAD FORM 3195).

DETAILED PETROGRAPHY

2. Quartzite particles make up 27 of the total sand sampl.. These type

particles occur primarily in the plus No. 40 sieve size fractions as shown in

TABLE 1. Most are either white or translucent with subangular shapes. Traces

of fine grained white quartzite are found in the minus No. 40 sieve sizes. In

general, the particles comprising this group appear sound.

3. Clear, glassy to translucent quartz grains comprise 98% of the sand. The

quantity of these increase with decreasing grain size as shown in TABLE 1.

Subangular particles are more prevalent in the coarser sieve sizes (plus No.

20 sieve size). Angular shapes are dominant in the smaller fractions. White,

yellow and pinkish grains occur in trace quantities. Many of the quartz

particles appear to be derived from quartzite, particulary those in the very

fine fractions.

E-53



CESAD-EN-FL 17 November 1987 I

4. The remaining particles in the sand collectively make up less than 17. of the

total sample. This group includes mica flakes, feldspar, organic debris and

the and * suite of heavy Minerals* (e.g., hematite, pyrite, epidote,

rutile, tourmaline and others) which are significant only in the No's. 100

and 200 sieve size fractions. The mica is the more weather resistant muscovite

variety. The organic debris is mostly plant and woody matter.

AttachedRAY | IN A
TABLE 1 (SAD Form 3195) Geologist

*Minerals with specific gravities greater than about 2.65.

E-54



( DOISTRICT
U. S. ARMY NGNE IVISION LASORATORY. SOUTH AYNTIC Mobi le

CORPS OF ENGINEERSusMRITTA GEORGIA TABLE I PROJCT
Bayou La Batre

AGGREGATE COMPOSTON AND CONDiTION REPOT CoNmRAC NO.
N/A

SOURCE LS O AERPRE
VBL-32-87 (d. 4.8 ft.) 57345A ovem er 1987

DATE RECEIVED IQ. NO. WORK ORDER NO.
31 July 1987 _ 40-87-F&M 5323

DESCRIPTION: ___iv E I

Natural Sand -"Mp

_ _ _ _ _ _10 #20 #40 #60 100 200 Pan

Sm4ram * 2 16 56 20 4 1*

Quartzite 2 75 25 5 . Tr Tr --

Quartz 98 25 73 95 99 99 97 --

SMiscellaneous Suite of Heavy Miner,ls Tr - -- Tr 1 3 -

nther (nrganic debris) Tr --2 -- Tr --

Mica (Muscovite) Tr ..-..... . Tr Tr --

CONDTON:e

_____ _____iiiii--i

REMARKS:

Petrographic analysis based on examination of 300 particles whenever possible.
Sample was wash-sieved prior to petrographic examination.

*These sieve sizes not included in weighted average calculation.

REPORTED iv: 0 PHON 0 woo [TeemDmy iv (W0Cw Bv

S RWI WLT

DATEK _____ _____ ___
Unknown

1 Decam l E-55



CESAD-EN-nL 17 November 1987
SAD Lab No. 57/3411A

PETROGRAPHIC REPORT
SAND SAMPLE FROM BORING VBL-34-87 (d.6.2 ft.)

BAYOU 1A SATRE HARBOR
MOBILE DISTRICT

1. The constituents comprising the natural sand sample from VBL-34-87 (d.6.2

ft.) appear yellowish tan in color due primarily to iron stain. This sand

consists almost entirely of quartz particles (987.), with a small amount of

quartzite and heavy minerals. Traces of soft, crumbly particles and mica were

also found. The constituents comprising the sample are listed in TABLE 1 (SAD

FORM 3195). The percent of each constituent group in the various sieve size

fractions along with the weighted average (total sample) and sample gradation

also appear in the table.

FINDINGS

2. Almost the entire sand sample is quartz and quartzite particles. The

quartzite particles are only 1 percent of the sample. These are typically

white, subangular in shape with some surface stain.

3. Quartz particles, which are 98 of the natural sand, occur in all sieve

size fractions. These are typically clear or translucent; about 1/3 of the

quartz group is translucent . White, pale pink, and yellowish orange grains are

also common. Iron oxide surface stain is present especially on particles with

irregular surfaces. Angular shaped particles are typical of this group of

particles.

E-56 "



CESAD-EN-FL 17 November 1987

4. A small amount of miscellaneous heavy minerals* (less than 1%) appear in

the No's. 100 and 200 sieve size fractions. These are round to angular

particles that are typically resistant to weathering. Examples from this group

are: tourmaline, rutile, ilmenite, pyrite and other opaque minerals.

5. Soft weathered particles (probably feldspar) and a few flakes of muscovite

mica occur in trace quantities.

Attached
TABLE 1 (SAD Form 3195) Geologist

*Minerals with specific gravities greater than about 2.65

(
E-5 7



U. & ARMY NGMER DIVISION LDORATORY. SOUTH ATLANTIC Mobi e
cORPS OF ENGINEER1S OM
ImAARTTA.00FIA Bayou La BGEOrR

AGGREGAIE COMOSITIM AND CONDITION RE PT CONTRACT NO.

SOURCE ,AS. NO. DATE REPORM
V .. 7 (d 6 f' O'N°4 M 57/3411A 12 November 1987

Ot TE ReCIVED WORK ORDER NO.
31 July 1987 Sf0LtReF-O 0__ _________ 5323

DESCRIPTION: OHM IZE ( 4

Natural Sand AW O ~ -

_ _ _ _ _ _ _0 #20 #40 #60 100 00 Pan

SamGs W/ahm Tr* 7 42 30 13 8

Ouartzite 6 2 1 Tr -- --

Quartz 98 -- 93 98 99 99 98 --

Microllanpn; Suite of Heavy Minerals 1 Tr 1 2 --

r (Soft WpAthpr-d Partil-) Tr ---.. .

Mi r, Tr Tr Tr-

CONDITION:

REMARKS: Petrographic anlalysis is based on examination of 300 particles whenever
possible. Sand was washed prior to petrographic analysis.

*Less than 1 percent by weight - not considered in weighted average
calculations.

4

REPORTEr BY: PHONE 0 WIRE TESTED my CHCE BY

WRW WLT
DATE U tnknown

SAD FORM 311m
D" III E-58
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CESAD-EN-FL 17 November 1987
SAD Lab No. 57/3414

PETROGRAPHIC REPORT
SAND SAMPLE FROM BORING VBL-35-87 (Jar No.3)

BAYOU LA BATRE HARBOR, MOBILE DISTRICT

1. Jar ample No. 3, Boring VBL-35-87, consists almost entirely of siliceous

constituents (quartz with a mall quantity of quartzite particles). Other

constituents occuring in trace amounts (less than 1%) include a few soft,

weathered particles, white mica, and a small suite of miscellaneous heavy

minerals*. The overall color of the natural sand is whitish gray. It is free

of organic debris and shell fragments.

2. A breakdown of the constituents comprising the sand, including their

weighted averages, and the sand gradation appear in TABLE 1 (SAD FORM 3195). A

brief description of the constituent groups comprising the sand sample appears

below.

SAMPLE DESCRIPTION

3. Fresh, sound, clean quartz particles are 97% of the sample. Approximately

60% of these are clear, glassy, particles with angular shapes. The rest are

translucent, white, tan, yellowish orange or pale pink. Some well rounded,

slightly frosted particles are present. Host of the minus No. 60 sieve size

fractious are clear or translucent particles with highly angular shapes. The

quartzite particles are typically white with a fine sugary texture and

subangular shape.

*Minerals with a specific gravity greater than 2.65.

E-59



CESAD-EN-L 17 November 1987

4. Ilmenite, hematite, tourmaline, tutile, monazite, et.al. comprise the heavy

mineral suite. These minerals are about 3% of the No. 200 sieve size fraction,

but make up less than 1% of the total sample. Therefore' they are reported as

a "trace" in TABLE 1. A few extremely weathered, soft feldspar particles were

found in the No. 20 size fraction. A few flakes of muscovite mica are in the

sand also.

Attached RAY W INGHAM
TABLE 1 (SAD Form 3195) Geologist

*Minerals with a specific gravity greater than 2.65.

E-60
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U. AW V A1M nM R o IvSoN LASORATORV. SOUTH ATLANTIC Mobi lecOaP" OF ENGINSJ PRO"CT

MMMA. TABLE I Bayou La Batre
ARSATE COPOUITION AND CONDITION MRPORT %A

N/A
LA. NO. DATE REPORT

VBL-35-87 (Jar #3) 57/3414 12 Nove ba 198Z
DATE RECEIVMC. NO. WORE ORDER NO.
11 bily 1QR7 40-87-Fa4 5323

DoSCIPTrio ,i m S10 toon (q

_ _ _Natural Sand (__1#0 #20 #40 60 100 200 Pan
S,&,o4" , Dead~ .. Tr* 9 62 23 3 3

QuArtz 97 -- 83 96 97 99 97 -

..JArtots 3 15 4 3 1 --

Miscellaneous Suite of Heavy Minerals Tr Tr Tr 3 --

Sot Weathered Particles Tr 2 Tr Tr

Mica Tr -- Tr Tr Tr

CONDITION:
Perso N a ad Elongioal _

RESMARKS:

Petrographic analysis is based on examination of 300 particles whenever possible.
Sand was washed prior to petrographic analysis.

*Less than 1% by weight - not considered in weighted avrage calculation.

REPORTED BY: E3 PHONE 0 wire T1 D SV CHECKED By
WRW WLT

[DATESAMPLED 8V
$D W Unknown
I D Im 0 W E-61
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PAIUM UCEK.Its 0.4 11111111 1111111 1111111 111I

0.3

500
0.1

oL M D- COTEROLLED STRESS

nxICONTROLLED STRAIN a S 10 15 20
I- AXIAL STRAIN, %
I- 0
LLIZ

TEST NO.1__ _ _ _ _ _

%- TYPE Of SPECIMN- ____

U.S I- WATER CONTENT 0  7.
U.1 0 75.0___

VOID RATI e. 2.053 ______

L0SATURATiON S0  98.2%

DRY DENSITY, LI1/CU FT Yd 55.0

o ~~TIME TO FAILURE, MAN 8______
UNCONFINED COMPRESSIVE
STRENGTH, T/SQ FT q

UNDRAINED SHEAR STRENGTH, I/SO FT % 06____________
.05

cc nwmownmwRate of Strain,%fMin 0.75
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ARE Lab No. 57/3359B
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NOM-L 511M5,, T/SQ Fr

c "-100
0 01Uit NO.

T NO. 1 2

I-s~w WA1U.~M W" 19.8 1 19.1% __

IX 0 VOI "TI .640 .628

C) SATURATION ~ 17 O3V)-- - s, 81.7 1 80.3% 9ce. 100
LU L&/Cu n' 100.4 101.2

VOID RAMI A MO

ONOA200C SLDAON - .599Q .547 _

nrME FOR ,,0 PENK:INT
0 0.1 0.2 0.3 0.4 0.s CO-SOD,,O NN t- 12.0 6.0

HIM . IP JWIAToN, 1N. WATERCONT.NT 23.4 18.596 _ _

o voID~Ro e, .618 .489

-SHMA STENGMh PARAMURS .618 .489
>- Maximum Ultimate SATs, U0RT I00.

o, __00. 0_ _ -f
1.-= 29.& 29.0 N " TES

I-. 2.0 1.50 3.50
o 0.554 0.554-4-O MAXVJM SEAR< STEM.,. So" 1.34 2.45

-- ,:E 0.50' 0.0T,.j /S IFT AMSALnT/oP
LA 1UA, MIo 90 75
0 Apparent cohesion not re- ..I.N ,,

) 00 commended for design computatioi
C O PRESS RATE O ISTRAIN, IN.I IN .001 .001

CONTROLLES, .RN /So 0.77 2.01

-oDECcMIN Vibracore 3.0 N.MA 0.50 im. T9CK

4J CLAA K1. Gray poorly graded sand (SP), with a trace of shell fragments

U. P1. P1 N,,

NP NP NP -- 2.64

AMAM See gradation curve on P2o MOBILE DISTRICT - Bayou Labatre

FNG Form 20R7. Channel and Harbor Deepening

" I Ah Nn.4idn

SVBL-32 87 SM NO.

fti ".-g O.e r 1987
OWCt so" lT IFOfI
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BAYOU LA BRAi .AB
UTILITY RELOCTONS COSTS
MITH--PROJECT CONDITION

First First Cost
Utilityj cost 10C + IDC cost

Cast Iron Force Mein,
6-inch, above T.B. $154,300 $20,39 $174,690 15,3MX

PVC Force 1ain, 6-inch, $154,400 $20,400 $174,800 $15,30
below T.B.

* Utilitj Relocations Costs To Be Inarred During First Ye Of Construction.

Note: No Utility Replacement Costs Anticipated Under ithout-Projtct Condition.

BAYOU LA BATE, W.ABEII

INCLUES BERTHING OR0s Rm ename: k-Ag-n-Exist
WITHOUT PROJECT I!ITION Interest Rate: 8.625

3-YER CYCLE

A S C 0

Average Cost Total :Avrage .tal

(wmel Segment Par Cycle Present Worth Cost

Dredging Cost.
Below Turning Basin $330 $1i,18,0: $I01m500
Turning Basin to ridge: 17,500 61,000 530

Site Preparation Cos t

Below Tur'ning Basin M'0~s00 SM, ?M M, 3 0

Turnming Basin to Bridge: 5 000 149900 I'm0

TOTAL $44,000 S1,499600 $131,400

E-100
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EXISTING BULK*m AND PIER REPICEMENT
FROM "NTH (130+010) THROUGHJ TURNING BASIN (30+00)'WITHOUT PROJECT CONDITION

INCLUDES BERTHING APEP5

C)IRIEL 25-
DEPT 1 5 10 15

14 FEET $1,493,000 $2,274,000 $1422,000 $2 478,000 $1,493,000 S;
16 FEET 1,493,000 2,274,000 1,422,000 2,478,000 1,493,000
18 FEET 1,493,000 2,274,000 1,422,000 2,478,000 1,493,000
20 FEET 1,493,000 2,274,000 1,422,000 2,478,000 1,493,000

22 FEET 1,493,000 2,274,000 1,422,000 2,478,000 1,493,000

Note: Costs Are For Tiiber id 5heetpile Bulkhead. Both Hate 25-Year Life.

AME TURNING BASIN (30.00) TO HY. 188 BRIDGE (0+00)
WITHOUT PROJECT CONDITION
INC.UDE5 BERTHING MER5

DEPTH 1 5 10 15 5

14 FEET $225,600 $269,300 $51,000 $455,950 $225,600

Note: Costs Are For Timber ard 5heetpile Bul'head. Both Have 25-Year Life.
Includes 450' bulkhead at 15 yrs. on right b* 1iediately below bridge for berthing, r

BOVElilY. 188 BRIDGE (-15+10)
WITHOUT PROJECT CONDITION
INCLIDES BERTHING AREA5

CHIANNEL YE47

DEPTH 1 5 10 15 25

14 FEET $117,000 so $629,000 $650,000 $117,000

Note: Costs Are For Timber mdS heetpile Bulkhead. Both Have 25-Year Life.

SNAKE BAYOU
WITHOUT PROJECT CONDITION
INCLUDES BERTHING RERS

CHNE YEARS

DEPTH 1 5 10 15 25

14 FEET $56,000 $0 $246,000 so $56,000

N%-te: Costs R'e For Timber and Shee tile Bul~head. Both hlave 25-Year Life.

E-101
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PAGE I

0 15 25 30 35 40 50 TOTALS

.422,000 $2,4M,000 $1,493,000 $2,274,000 $1,422,000 $2,478,000 $1,493,000 $16,827,000
1422,000 2,478,000 1,493,000 2,274,000 1,422,000 2,478,000 1,493,000 16,827,000
422,000 2,478,000 1,493,000 2,274,000 1,422,000 2,478,000 1,493,000 16,827,000
,422,000 2,478,000 1,493,000 2,274,000 1,422,000 2,47e,000 1,493,000 16,827,000
422,000 2,478,000 1,493,000 2,274,000 1,422,000 2,478,000 1,493,000 16,827,000

Both Have 25-Year Life.

YE---

15 25 30 35 40 50 TOTALS

$51,000 $455,950 $225,600 $69,300 $51,000 $455,950 $225,600 $2,229,30

Both Have 25-Year Life.
- immediately below bridge for berthing, remair-der is from channel side slopes impacts.

-ER --- - ---- - -- -- - -- - -- - ---- -- --

0 15 25 30 35 40 50 TOTALS

629,000 $650,000 $117,000 $0 $629,000 $650,000 $117,000 $2,909,000

Both Have 25-Year Life.

--- YEARS

15 25 30 35 40 50 TOTALS

246,000 $ $56,000 so $246,000 $0 $56,000 660,0]0

Both Have 25-Year Life.

E-101
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BAwOU LA SATE
PRESENT WIORTH
EXISTING BILKW50 AN PIER REPLACEMENTS, WITHOUT PROJECT CONDITION
FROM WITH (130+00) THROUGH TUING BASIN (30+-O)
INCLUDES BERTHING AREAS

CHANNEL- YEARS
ODEM 1 5 10 15 25 30

14 FEET $11,374,500 $1,503,600 $621w,700 $716,400 $188,700 $190,100
16 FEET 1,374,500 1,503,600 621,700 $716,400 188,700 lgo ,100
18 FEET 1,374,500 1,503,600 621,700 $716,400 188, 700 190,100
20 FEET 11374,5o 1,503,600 621,700 $716,400 188,700 190,100
22 FEET 1, 374,500 1 503,600 421,7010 $716,400 188, 70 190,100

Note: Reaining values at 50 years computed as a percontaQe of rmaining life, i.e. 30 Yr. Cost x 0.20, 35 Y,

BAYOU LA BATRE
PRESENT WORTH
EXISTING BILK)i AND PIER REPLACEMENTS, WITHOUT PROJECT CONDITION
AW4E TURNING BASIN (30+00) TO HWI. 188 BRIDGE (0+00)
INCLUDES BERTHING AREAS

CHNEL- YE-RS
DEPTH 1 5 10 15 25 30

14 FEET $207,700 178,100 522,300 $131,800 528,500 S22,500

Mote: Remaining values at 50 years computed as a percentage of remaining life, 30 Yr. Cost x 0.20, 35 Y

BAMO LA SATE
PRESENT WORTH
EXISTING BILKIEAD AND PIER PLACEENTS,, WITHOUT PROJECT CONDITION
ABM(P HWY. 188 BRIDGE (-15+10)
INCLUDES BERTHING AREASa : --qL'

1 5 10 15 25 30

14 iEET 5107,700 $ $275,000 $187,900 $14,800 so

Not.: Remaining values at 50 years computed as a percentage of remaining life, i.e. 30 Yr. Cost x 0.20, 35 1

BAYOU LA SATRE
PRESENT WORTH
EXISTING BLKHEI AND PIER REPLACEMENTS, WITHOUT PROJECT CONDITION

INCLUDES BERTHING AREAS

DEPTH 1 5 t0 15 25 30

14 FEET 551,600 s0 $107,600 $0 $7,100 $0

Not.: Remaining values at 50 years computed as a percentage of remaining life, i.e. 30 Yr. Cost x 0.20, 3

" " -" ---'ob - ' - -- inin a to n -,,I
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PRESENT NORTH PRESENT NORTH PRESENT ORT PA 2

REMAINING VALUE REI IINING YALUE REMAINING VALUE lET NET NET TOTAL
- 30-YEAR COST 35-YEAR COST 40-YMAI COST PRESENT WORTH PRESENT NORTH PRESENT WORTH

40 AT 50 YE AT 50 YEARS AT 50 YEARS 30-YEAR COST 35-YER COST 40-YEFR COST PRESET WIORTH

0 $90,600 $7,300 $9,100 $23, 800 $182,800 $69 500 $66,800 $4 724 000
a 90,600 7,300 9,100 23,800 182,800 69,500 66,800 4,724,000
10 90,600 7,300 9,100 23,800 182,800 69P500 66,800 4,724,000
)0 90,600 7,300 9,100 23,800 182,800 69,500 66,800 4,724,000

90,600 7,300 9,100 23,800 182,800 69,500 66,800 41724,000

0.40, 40 Yr. Cost c 0.60.

PRESENT NORTH PRESENT WORTH PRESENT NORTH
RIEMAINING VALUE REMAINING VALUE REIINING VuLUE NET N lET TOTAL

: 30-YEAR C05T 35-YEAR COST 40-YEAR COST PRESENT WORTH PRESENT WORTH PRESENT WORTH NET
40 AT 50 YEARS AT 50 YEARS AT 50 YEARS 30-YEAR COST 35-YEAR COST 40-YEAR COST PRESENT WORTH

$16,700 $900 $300 $4,400 $21,600 $,500 $12,30 $604,800

0.40, 40 Yr. Cost x 0.60.

PRE-ENT WORTH PRESENT WORTH PRESENT IORTH
REMAINING ALLE REMAINING VALUE RE1AINING VALUE NET NET NET TOTAL

S30-YEAR COST 35-YEAI COST 40-YEAR CO5T PRESENT NORTH PRESENT WORTH PRESENT NORTH NET
40 AT 50 YEARS AT 50 YEARS AT 50 YEARS 30-YEFR COST 35-EAR COST 40-YEIR COST PRESENT WORTH

L$23,800 $0 $4,000 $6,200 $0 $30,800 $17,600 $633,800

0.40, 40 Yr. Cost x 0.60.

PRESENT NORTH PRESENT WORTH PRESENT WORTH
REMIINING VALUE REMJAINING VALLE REMAINING VALUE NET NET MET TOTAL

* 30-YEAR COST 35-YEAR COST 40-YA COST PRESENT WORTH PRESENT WORTH PRESENT NOT14NET
40 AT 50 YEARS AT 50 YEARS AT 50 YEARS 3O-YEAR COST 35-YEAR COST 40-YEAR COST PRESENT WORTH

o $0 $0 $1,600 so so $12,000 so $178,300

0.40, 40 Yr. Cost x 0.60.
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BAYOU LA BATRE
AVEIAGE ANL COST (NET PRESENT iORTH ANNUAIZED)
EXISTING BULKHEJ AND PIER PEPLACCEENT, IiITHOUT PROJECT CONDITION PAGE 3
INCLUMES BERTHING AREAS

CHANEL SEGIENT

CHNEL IOUTH THROUGH TURNING BMSIN ABOVE
DEPTH TURNING BASIN TO BRIDGE HWY. 188 BRIDGE SNWE BAYOU

14 FEET $414,100 $53000 $55,600 $15,600
16 FEET 414,100 N/A N./ N/A
18 FEET 414,100 N/A N/A NA
20 FEET 414,100 NIA WA
22 FEET 414,100 N/A N/A N/A

BAYOU LA BATRE
FIRST COST
M1JJlEq) IND PIER REPLACEIENT
WITH PROJECT
INCLUDES BERTHING REAS C SENT

MOUTH THWU TURNING BASIN TIING BAIN TO BRIDGE ABOVE HIY. 180 BRIDGE

CIANIEL AFFECTED AFFECTED AM AFFECTED AFFECTED AM AFFECTED AFFECTED AND AIN
DEPT" ON..Y * PROPERTY ** ONLY * PROPERTY ** ONLY * PROPERTY ** %N

--------------------------------------------------

14 FEET $12,527,000 $13,236,000 $1,374,000 $1,882,000 $2,057,000 $2,389,000
16 FEET 14,422,000 15,804,000 NA /A NA N/A
18 FEET 15,060,00 16,489,000 /AN/A N/A N/A
20 FEET 15,117,000 17,389,000 N/A N/A N/A
22 FEET 15,699,000 18,474,000 N/A N/A N/A N/A

Note: All Costs Contain Bend Widening and 20; Contingencies.
A Affected Only Moans Only Those Existing Affected Bulkheads To Be Replaced Due To Deepeoing.

e This Me ns The Affected E'istiNr Bullheads Plus Additional Bulkheads To Protect Property.

BYOU LA OTRE
INTEREST DURING CONSTRUCTION
MLKIEJI AF4D PIER REPLACEMENT
WITH PROJECT
INCLUDES BERTHING AEAS CHANNEL SEGiENT5

MOUTH THRU TURNING BASIN TURNING BASIN TO BRIDGE ABOVE HWY. 188 BRIDGE
---------3 --- -------- ---- ----

CHANNEL AFFECTED AFFECTED AND AFFECTED AFFECTED AND AFFECTED AFFECTED 40 F
DEPTH ONLY PROPERTY ** ONLY * PROPERTY .* OILY * PROPERTY cc C

14 FEET $1,655,140 $1, 748,820 $181,54C $246,660 $271,780 $315,650
16 FEET 1,905'520 2,088,120 N N/A N/A N/A
18 FEET 1,988,490 2,178,620 N/A N/A N/A N/A

20 FEET 1,997,3w 2,297,540 N/A N/A N/A NA

22 FEET 2,074,240 2,440,890 N/A N/A N/A N/A

Note: Al Costs To Be Incurred During First Year Of Conrtruction.
* Affected Only Memm Only Those Existing Affected Bulkheads To Be Replaced Due To Deepening.
*a This Means The Affected Existing SlBeads Plus Additional Bultheads To Protect Property.
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ION PAGE 3

9" E WOtR

$15,600
W/A

NIPN/A
N/A

CHtAE 5EGMNTS
bTO BRIDGE AIOW 1il. 186 BRIDGE 9E BAYOJ

_FFECTED ANM AFFECTED AFFECTED ANDJ AFFECTED AFFECTED AM TOTAL TOTAL
OPERTY ' ONLY * PROPERTY w ONLY. PROPERTY - AFFiCT. & PROF'. AFFECT. OILY

1,882,000 $2,057,000 S2,389,000 $3671000 S367,000 $17,874,000 S16,325,000
NA N/A i/A N/A NA 20,442,000 18,220,000
N/A N/A N/A N/A 21, 127,000 18,840,000
N/A NA NA NA 22,027,000 18,915,000
N/A NAl NA N/A NA 23,112,000 19,49?,000

To Be Replaced Due To Deepning.
Julkheads To Protect Properj.

C*RNNEL SEGENT5

TO BRIDGE AM MY. 188 BRIDGE SWAT BAYOU
--- -,- - : : :

FFECTED fN AFFECTED AFFECTED 11) AFFECTED AFFECTED AM
PPOPERTY *. OM.Y * PROPERTY *. OPLY * PROPERTY

$248,660 S271,780 $315,650 $48,490 $48,40g
N/A N/A N/A NA
N/A /A KM NA N/A
N/A W/A N/A W4A N/A
N/A N/A N/W4A N/A

fo Be Replaced Ou To opning.
BuNIeads To Protoct Property.
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BAYOU LA BATRE P 4
FIRST COST AlW IC
BLKHEADAND PIER REPLACEMENT
NITH PROJECT
INCLUDES BErTHING AREAS CHANNEL SEIEN1 5

MOUTH THPU TURNING MASIN TIURNING BASIN TO BRIDGE BOVE HWY. 188 BRIDG SNAKE O
- -- - -- : - - - - -- - -

OANEL AFFECTED AFFECTED AM AFFECTED AFFECTED Am AFFECTED AFFECTED AIND AFFECTED
DEPTH ONLY * PROPERTY ** ONLY * PROPERTY ** O.Y * PROPERTY ON LY *

14 FEET $14,182,140 $14,904,820 $1,55540 $2,130,660 $2,328,78 $2,704,650 $415,490
16 FEET 16,327,520 171892, 120 NA N/A N/A N/A NIA
18 FEET 17,038,490 18,667,620 NA N/A N/A N/A
20 FEET 17,114,350 19,686,540 NA N/A N/A
22 FEET 17,773,240 20,914,890 NA N/A N/A N/A N/A

Note: All Costs To Be Incurred Dkring First Yea OF Construction.
SAffected Only Means Only Those Existing Rffected Bulkheads To Be Replaced Due To Deepening.

This rans The Affected Existing Bulkheads Plus Additional Bulkheads To Protect Property.

iYOU LA BAfTIM
EPAGE NNUAL COST

BLIEAD ADl PIER REPLACEMENT
WITH PROJECT
INCLUDES BERTHING AREAS AVERAGE NUAL COST

8.625 FIRST COST, CONSTRUCTION - NNURLIZED BILKHRD REPLACEENT COST, MITHOUT PROJECT

CHANNEL SEGMENTS

MOUTH THRJ TURNING BASIN TURNING BASIN TO BRIDGE FROIE HWY. 188 BRIDGE SWKE BA

CAEL AFFECTED AFFECTED AND AFFECTED AFFECTED AND AFFECTED AFFECTED AND AFFECTED
DEPTH ONLY * PROPERTY O ONLY * PROPERTY ** OLY * PROPERTY * OILY *

14 FEET $829,000 $899,300 $83,300 $133,800 $148,500 $181,500 $20,800
16 FEET 1,017,000 1,154,200 N/A N/A N/A N/A N/A
18 FEET 1,079,300 1,222,100 N/A N/A N/A N/A N/A
20 FEET 1,086,000 1,311,400 N/A N/A /AN/AN/
22 FEET 1, 143,700 1,419,100 N/A N/A /A N/A N/A

Note: Values In This Table Are Net Average Annual Bulkhead Replacement Costs.
* Affected Only Means Only Those Existing Affected Bulkheads To Be Replaced Due To Deepening.
• This Means The Fffected Existing BulLheads Plus Additional Bulkheads To Protect Property.
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PAGE 4

.-- 1N TURNING BASIN TO BRIDGE UOE HWIY. 188 BRIDGE 9ACE BAYOJ

CTED AN AFFECTED AFFECTED AND AFFECTED AFFECTED A AFFECTED AFFECTED AND
-ERTY * ONLY * PPERT ONLY PROPE Y OILY * PRPET

14,984,820 $1S55,540 $2, 130,660 $2,328,780 $2,704,650 $415,490 $415,490
17,92, 120 N/A N/A N/A N/A N/A N/A
18,667,620 N/A N/A N NA
19,686,540 N/A N/ / NAN
O,914,9 N/ NA NA NIA

------ -- -- -- -- --------------- -------
ing First Ye 0f Construction.
xisting Affected Bulkhmas To Be Replaced Due To Deepening.

3 Bulkheads Plus Additional Bulkheads To Protect Propertq.

AVRAGE ANU COST

IPST COST, CONSTRUCTION - uNIFLIZED Ml.MEm RlPLAIfNT COST, WITHOUT PROJECT

CHANEL SEGIMNTS

BASIN TIRING BASIN TO BRIDGE RM HWY. 188 BRIDGE SAE BAYOU

EC TED AND AFFECTED AFFECTED AND AFFECTED AFFECTED AND AFFECTED AFFECTED AN) TOTIALS
OPERTY .* ONLY PROPERTY .* OILY * PROPERY 4* ONLY PROPERTY *- AFTD. & PROP.

$99,3w $83,300 $133,800 $148,500 $181,500 $20,800 $20,800 $1,235,400
1,154,200 N/A N/A N/A N/A N/A N/A 1,490,300
1,222,100 NAN/A N/A N/A N/A N/A 1,558,200
1,311,400 N/A N/A N/A N/A N/A N/A 1,647,500
1,419,100 N/A N/A N/A NA N/A N/A 1,75,200

------ --------- - --------- -- -- -- --- -- ---

L Average Annual Bulkhead Replaceeent. Costs.
Existing Affected Bulkheads To Be Replaced But To Deepening.
, Bul~heads Plus Additional Bukheads To Protect Property.
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BAYOU LA BATE
flEVINING COST RA~GE ANUA
COI6RUCTION &blalNG
INCLUDES BERTHING AREAS
5/314/8
BAYOU CHNNEL: TURNING BASIN (30+00) TO MOUTH (130+00) Rangemne: outh-TB
Disposal Method: Upland, Now and Existing ("Charlie*) Disposal Areas

A B C 0 E F 6 H I: K

Now /A Ne O. : TOTAL
Project Dredging Excavation Existing New New 0/A Land Cost Diking or FIRST CC

Quantities Unit cost Mob and D/A Size Land Cost Total Prep :W/ MOB-DE
Feet Cu. Yds. Price (B x C) Demob Rehab Cost Acres Per Acre (G x H) Cost (O+E+F+l

14+1+1 118,300 $2.13 M51,979 $70,900 $82,575 17 $3,600 $62S, 460 $142,048 $609,
16+1+1 287,500 1.04 299,0001 70,900 95,152 51 3 600 184,176 211 22 860,
18+1+1 423 700 0.88 372,856 70,900 107,727 61 3,600 219,132 262 138 : 1,032,
20+1+1 594,400 0.79 469,576 70,900 120,304 86 3,600 309,708 263,463 : 1,233,
22+1+1 783,30 0.77 603,141 70,900 132,879 114 3,600 411,732 256,012 : 1,474,

* No Dredging First Year in Bayou u1; Costs are Lands, Diking and Site Prep.

BAYOU CINEL: TURNING BFMIN (30+00) TO 5TA. 90+45 Rangename: Half-Up
Disposal Method: Upland, Now Disposal Area

A B C 0 E F 6HI J K

New 0/A New /A TOTAL
Project eing Excavation Existing New New 0/A Land Cost Diking or FIRST CO

Quantities nit cost Mob and C 0A Size Land Cost Total Prep /14, MOB-[E
Feet Cu. Yds. Price (B x C) D..b Rehab Cost Acres Per Acre (G x H) Cost (D+E+F+I

14+141 58,300 $1.9? $114,851 $35,450 n/a 17 $3,600 $62,460 $142,048 $354,
16#1+1 179,80 0.W 152,830 35,450 n/a 51 3,600 184,176 211,272 583,
18+I+1 252,200 0.78 196,716 35,450 n/a 61 3,600 219,132 262,138 713,
20+1+1 363,800 0.76 276,488 35,450 n/a 86 3,600 309,708 263,463 88,
22+1+1 487,400 0.70 341,180 35,450 n/a 114 3,600 411,732 256,012 1,044,

a No Dredging First Year in Bayou Channel; Costs are Lands, Diking and Site Prep.

BA OUIIMIEL: 5TA. 90.45 TO MOUTH (130+00) Rarig&,e: Half-Down
Disposal Method: Upland, Existing Disposal Area 'Charlie"

A B C 0 E F 6 H I J K

New D/A New 0/A TOTALProject D ing Excavation Existing New New DA Land Cost Diking or FIRST CC
Quantities Unit Cost Mob and CI 0/A Size Land Cost Total Prep :W4/ MO-DE

Feet Cu. Yds. Price (B x C) Demob Rehab Cost Acres Per Acre (G x H) Cost (D+E+F+I

14+1+1 60,000 $2.28 $136,800 $35,450 $82,57 n/a $3,600 $o n/a $254,
16+141 107,700 1.36 146,472 35,450 95 152 n/a 3,600 0 ./a 277,
18+1+1 171,500 1.02 174,930 35,450 107,727 n/a 3,600 0 n/a 318,
20+1+1 230,600 0.84 193,704 35,450 120,304 n/a 3,600 0 n/a 349,
22+1+1 295,900 0.89 263,351 35,450 132,879 n/a 3,600 0 n/a 431,

a No D edging First Year in Bayou Channel; Costs are Lands, Diking and Site Prep.

BAYM CHANEL: BRIDGE (0+00) TO MOUTH (130.00) Rangenae: Bridge-Mouth
Disposal Method Upland, Now and Existing ("Charlie") Disposal Areas

A B C 0 E F 6 H *I j : K

NOW/A New O/A TOTALProject I Exc i isiNew Nw Land Cost Diking or FIRST CC
Quantities Unit Cost Mob and DDA 0A Size Land Cost Total Prep 14/ MOB-CE
Cu. Yds. Price (B x 0 Dmob Rehab Cost Acres Per Acre (G xH) Cost (D+E+F+I

14+1+1 150,400 $1.91 $302,544 $70,900 $82 575 29 $3,600 $105,048 $181,640 $742,
16#1+1 327,600 1.07 350,532 70,900 95,152 63 3,600 225,972 232,463 975,
16+1+1 46300 0.91 422,058 70,900 107,727 73 3,600 262,260 282 316 1,145,
201+I 634,0 0.02 520,290 70,900 120,304 98 3,600 353,808 280,979 1,34%,
22+1+1 6 ,400 0.80 6,720 0,900 132,879 127 3,600 456,840 269,334 1,588,

0 No Dredging First Year in Bayou mnl; Costs arwe Lands, Diking and Site Prep.
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K * L 11 : N 0 P : : R : S : T_* , _ . .. . ., ,

TOTAL : TOTAL First Year :First Year Second Year Second Year IOC 10C ]DE I OFIRST COST FIRST CO5T : Cost : CosC Cost Cost ;First Year First Year SecondYerSecond Yea

:k/ MOB-Em :MO OB-OEN0:I/ mob-Oob ob-Oeeob: rob-Oe-ob /O lob-Demb: .Cost st Cost Cost
(0+E+F+I+J) ()+F+J) : (F*FJ) (FI) * : (D+E) (0) 14/ ob-Omob :U/0 flob-Dewob: Mob-0eso :WO Mob-Oe.

8 $609,962 $539,062 $287,083 $287,083 $322,879 $251,979 $37,930 $37,930 . $13,640 $10,64
2 860,500 789,600 490,600 490,600 369:900 : 299,000 : 64,820 64,820 , 15,620 12,63
8 1,032,753 961,853 588,997 588,997 443 756 372,856 n', : 77,820 : 18,740 15,75
3 1,233,951 1,163,051 693,475 693,475 540,476 469,576 91,630 91,630 22,830 19,83
2 1,474,664 1,403,764 800,623 800,623 674,041 603,141 105,780 105,780 : 28,470 25,4?

-- ~-- - -------

K L II N 0 p 5 T

TOTAL TOTAL First Year First Year Second Year Second Year IOC : 0t C0 : I01
, FIPST COST FIR5T COST Cost Cost cost Cost First Year First Year 5ecod Year Second Yea
W #0B-1DEOB :WO OB-0DEIIB:W ob-D"b :W1-O rlob-Oeob:14 Mob-De.ob :4/O Mob-Deb: Cost Cost Cost Cost

(D+E+F+I+J) (D+F+I+J) : (FeIh : F+I+J) * (D+E) (0) :W/ Mob-Deob U/0 fob-Demob:I/ Mob-0e.ob 4,O ob--De.

18 $354,809 :I$319,359 $204,508 $204,506 $150,301 $114,851 $27,020 $27,020 $6,350 $4, s--
583,728 548,278 395,446 ', 395448 188,280 152,830 52,250 52,250 7,950: 6,4
713,436 677,986 481,270 :l 481,270 232,166 196, 716 63,590 63,590 9,810 8,1

3 885),109 649,659 573,171 573, 171 : 3111938 : 276,488 75,730 75,730 13,170 11,6E
2 1044,-474 1,008,924 667,744 667,744 376,630 : 341,180 88,230 88230 1.5,910 14,41

- ------ --- - - --- - -- - - - - - - - - -

K : LM N 0 p : : O , 5 T

TOTAL : TOTAL First Year First Year :eond Year Second Year IDC : I[ 10 I9C
:FIRST COST :FIR5T CO5T Cost Cost Cost Cost First Year :First Year S-eco d Year Second Ye

W,' IOB-OEI OB :W/O M08-EIOB:1 / Mob-Oeob :WO Iob-Oesob: W/ Mob-Oe Gb :'O ob-O.,b: Cost : Cost : Cost cost
'(BE*F+I+3) (W+F I J) (F+1 3) * (F+1+3) a (D'E) (D) :N/ Mob-Demob :WO Mb-eob:/ Iob-Demob :WO ob-De

$254,825 $219,375 $82,55 M$82,575 $172,250 $136,800 $10,910 T"10,910 $7,270 : $5,?
277,074 241,624 95,152 95 152 181,922 146,472 12,570 12, 570 7,680 : 6,1
318 ,107 282,657 107 727 107,727 210,30 174,930 14,230 14,230 8,890 7
349,458 314,008 120,304 120,304 229,154 193,70 15,900 15,900 9,680 8,1
431,680 396,230 132,879 132,879 296,801 263,351 17,560 17,560 12,620 , 11,1

aaa . . .

K L : n : N 0 P 9 R', 5 T

TOTAL TOTAL : First Yea- First Year SeondYar Secod Year IOC IN IO I_0C
FIRST C0T FIRST C05T : uCost Cost cost Cost First Year First Year Seco d Year Second V

1/, NOB-COB WO iDOs-aHOSM / W Mob-0eob :WO Hab-0.ob:Ui W ob-0.emb WOob-Demob: cost Cost cost Cost
(DIE+F+I+J) , (D++I.J) (F+IJ) :(F.IeJ) *-(GE) (0) N/,ob-Oooob Mob-Oemb/ flob-000ob :W/O NO"

10 . .$742,707: 671,07 $39,263 $ 263 $373,444 $302,544 $48, 79 $48,790 $15,770 $12,
, 975,019 : 904,119 : 53,t7 553,587 ' 421,432 : 350,532 : 73,140 73,140 17,800 : 14

16 1,145,261 : 1,074,361 : 652,303 : 652,303 492,958 422,058 : 86,190 : 86,190 20,820 : 17,
9 1,346,281 : 1,2"5,301 : 755,091 : 755,091 : 591,190 : 520,290 : 99,TM 9,)770 24,970 21,

s4: 1,58,673 : 1,517,773 ,03 859,053 : 729,620 : 658,720 ' IP,500 : 113,500 30,810 : 27,

n I u I I I I a -- a- - - --I



PAE

o R : 5 T : i : x

ear 1OC 1o0 IOC IOC First Cost FirstCost AVRAGE AVERU4E
•. First Year First Year SecondI year Secondl year Plus IDC Plus IOC ANULANA

eo6, Cost Cost ost cost :W IIOb00b :W/O Mob-0.o6 COST COST
:W/ Mob-Deob :W-0 Mob-Demo:W/ Mob-DOeob :i fob-Dem: (m .0.+5) (N+P'R+T) :w Mia-COe :W/O MOB-aE:

979 : $37,930 $37,93 ; $13,640 $10,640 $661, .3. $587,632 $5, 960 $51,510
000 64,820 64,820 15,620 12,630 940,940 867,0w 82,470 76,000
856 : 77,820 77,820 18,740 15,750 1,129,313 1,055,423 96,960 92,510
576 91,630 91,630 22,830 19,830 1,346,411 1,274,511 I11s 190 111,710
141 105,780 105,780 28,470 25,470 1,608,914 1,53S,014 141,020 134,540

, R T U V U

?ear J0 loC 10 IOC First Cost First Cost AVERGE AVERAGE
First Year First Year Second Year Second Year Plus 1[0 Plus IOC ANNURL ANNUAL

)em*b: Cost : cost cost : cost W M'ob-Doeob:UWOliab-0eob: COST C05T
:' Mob-Desob :W/O Mob-Oeeb:U/ Mob-Demob :W/O tob-oeob: (M+O++S) (N+P+R+T) :W MOB-EMOB :14/0 B-EMOB:

.851 $27,020 $27,020 $6,350 $4,850: $388,179 351,229 $34,020 $30,790
,830 52,250 52,250 7,950 6,450 643,928 606,978 56,440 53,200
,716 63,590 63,590 9,810 8,310 786,836 749,886 68,970 65,730
,488 15,730 75,730 13,170 11,680 974,009 937,069 85,370 82,130
180 88,230 : 86,230 15,910 14,410 1,148,514 1,111,564 100,670 97,430

O : U V : : x
-- ----- -------- - -- - --- - C C

?ear 0 : IC IOC 100 First Cost First Cost AVERGE AVERAGE
:First Year First Year Seco Year -Second Year Plus IOC Plus I[0C AU eANUL

)e": cost cost cost Cost :W/ Mob-Deab :" Mob-Demob: COST C0CT
:W/ Iob-Demob :Wob n-0.ob: W1 Mob-O b :W/O Mob-Oemob: (fM+.OG+5) (N+P+R+T) :1 MOB-eW :WO MaB-De0:

800 $10,910 : $10,910 $7,270 $5,780 $273,005 $236,065 : $23,930 $20,690
472 : 12,570 : 12,570 7,680 6,190 297,324 260,304 : 26,060 : 22,820
930 , 14,230 , 14,230 8,890 7 ,3 341,227 34,277 : 2,910 26,670
704 15,900 : 15,900 9,680 8,180 37'5,038 338,068 : 32,870 29,630
351 : 17,560: 17,560 12,620 11,120 461,860 424,910 : 40,480 37,240

---- ---- *

* ,-- R S : T : U : V w x

ee r 10 : 10 100 : 100 First Cost :First Cost AVRGE R AGE
:First Year First Year 5.9coid Year SecondYear Plus1C : ,noDo ::Plus IO A LNU A

cost : ost cost cost 1/ Mb-Oab :W/O Mob-Omeb: COST : C C5T
:, Mob-D.o" ,W/o Mob-Owobw Mb-Vob :W/O Mab-Osmob: (M+00+5): :M W :MO-O W as-OEMOB:

.5"4 $489790 $46, 790 $15,770 : $12,7810 : 807,267 fm $7 377 : $70,760 : $64,280
532 73f140 : 73,140 17, am 14,800 : 1,066,959 992,059 : 93,430 6:9,g0
058 86,190 : 86,190 Z0,820 17,820 : 1,252,271 1,178,371 : 109,760 : 103,280
290 99,770 1,99?770 24,970 21,970 : 1,471,021 1,397,121 : 128,940 : 122,460
720 113,500 113, 30,810 27,820 1,7,963 1,659,0193 151,9010 145,420

E-J.05 '



82
BAYOU OWEL: BRIDGE (0+00) TO TURNIN6 BSIN (30+0) Rangernae: Bridge-TB

Disposal ethod: Upland, New Disposal Area

A B C 0 E F G H I J K

New D/A New 0A TOTAL
Project Dredging Excavation Existing New Nw 0:/A Land Cost Diling or : FIRST COST
Depth Quantities Unit Cost Mob and D\A 0/A Size Land Cost Total Prep :W/ I10B-OEJIOB
Feet Cu. Yds. Price (B x C) Demob Rehab Cost Acres Per Acre (G x H) Cost (0+E+F+I+J)

14+1+1 40,100 $1.25 $50,125 n/a n/a 12 $3,600 $42,588 $39,592 $132 305
16+1+1 40,100 1.25 50,125 n/a n/a 12 3,600 41,796 21,191 113,11,
l8i.l 40,100 1.25 50,125 n/a n/a 12 3,600 43,128 20,178 113,431
20.1.1 40,100 1.25 50,125 m/a n/a 12 3,600 44,100 17,516 111,7411
22+1+1 40,100 1.25 50,125 n/a n/a 13 3,600 45,108 13,322 I08,5S5

* No Dredging First Year in Bayou Channel; Costs are Lands, Diking and Site Prep.

BAYOU CHANEL: ABOW BRIDGE (-15+55) TO MOUTH (130+00) Rangera..: Abose-mouth
Disposal Miethod: Upland, New and Existing (*Charlie") Disposal Areas

A B C D E F 6 H I 3K

New D/A New D/A : TOTAL

Project Dredging Excavation Existing New New 0/A Land Cost Oiking or FIRST COST
Depth Quantities Unit cost Mob and D\A 0/A Size Land Cost Total Prep Wi/ MOB-DEI'B
Feet Cu. Yds. Price (B x C) Oeeob Rehab Cost Acres Per Acre (G x H) Cost (D+E+F+I+.J)

14+11 230,100 $2.08 $478,608 $70,900 582,575 53 $3,600 $190,080 5220,401 $1 042,564
16+1+1 399,300 1.31 523,083 70,900 95,152 86 3,600 311,004 269,812 : 1,269,951
18.1.1 535,500 1.12 5"99,?0 70,900 107,727 96 3,600 347,292 317,721 : 1,443,400
20 141 ?0,200 0.g8 692,076 70,900 120,304 122 3,600 436,840 311,921 : 1,634,041
22+1+1 895,100 0.92 823,492 70,900 132,879 151 3,600 541,872 292,777 : 1,861,9220

e No Dredging First Year in Bayou Channel; Costs are Lands, Diking and Site Prep.

BWOU 0004EL: BRIDGE (0+00) TO AOE BRIDGE (-15+55) Ranger ae: Abovo-Bridge
Disposal Mrthod: Upland, Now Disposal Area

A B C 0 E F K

New 0/A New D/P TOTAL
Project Dreding Excavation Existing New New 0/A Land Cost Diking or FIRST COST

Depth Quantities Unit Cost Mob and O\A D/A Size Land Cost Total Prep 14/ MOB-EM06
Feet Cu. Yds. Price (B x C) Bea&: Rehab Cost Pres Per Acre (G x Hi) Cost (0+.+F+I+.1)

14++1 71,700 $2.51 $179,967 n/a n/a 24 $3,600 585,032 $38,761 $303,760
16+1+1 71,700 2.51 179,967 n/a n/a 24 3,600 85,032 37,349 302, 34
18+1+1 71,700 2.51 179,967 n/a n/a 24 3,600 85,032 35,405 300, 404
20+1+1 71,700 2.51 179,967 n/a n/a 24 3,600 85, 032 30,942 295,941
22+1+1 71,700 2.51 179,967 n/a n/a 24 3,600 85,032 23 443 288, 442

No Dredging First Year in Bayou Channel; Costs are Lands, Diking and Site Prep.

BAYOU CHIEL: LL AVOU, MOM BRIDGE (-15+55) TO MOUTH (130.00N)A M E BAYOU Rangen&-: All-Bayou
Disposal Method: Upland, Nem and Existing (DCharlie") sposal Areas

A 1B C D E F 13 H I J K

New 0/A New O/A TOTAL
t e Excavation Existing New New /A Land Cost Diking or :FIRST COST

Quantities Unit cost fob and D 0/A Size Land Cost Total Prep :/ MOB-[IE3q8
Feet Cu. Yds. Price (B x C) aesmb Rehab Cost Acres Per Acre (G x H) Cost : (D]+E+F+I+J)

14+1+1 261,900 52.14 $560,466 S70,900 5S82,575 63 53,600 $226,224 $240,819 $1,180,984
16+1+1 431, 100 1.40 603,540 70,900 95,152 96 3,600 347, 148 288,259 1,404,999
18+1+1 567,300 1.20 680,0 70 900 107,727 107 3,600 383,436 334,750 1,577,573
20+1 738,000 1.05 774 900 70,900 120,304 132 3,600 474,904 326,374 1 767,462
22+1+1 926,900 0.98 908,362 70,900 132,879 161 3,600 578,016 303, 506 1,993,663

SNo IDedging First Year in Bayou Channel; Costs we Lands, Diking and Site Prep.

/



K L M N : 0 p : 5
- - - ~- - -- ~ - - - - - - - - -- - - -

n/9 , TOTAL : TOTAL First Year First Year :Seco Year :Second Year , lC IO1 Inc 0(
, or :FIRST COST FIRST C 5T Cost"t Cost : Cost :First Vear First Ye- Second 'ear ecord

wp : no-EO WO M0 -CElOB:1/ Hob-Demo :U/0 u ob-Deobw:M-Dob :U/O HMob-ob: Cost Cost -crst Cost
at (O+E+F+I*J) (D+F+I+J) (F+I+J) * (F+I+J) * : (L14) (0) :1/ lob--gob :WO Mob-[wb:W4/ mob-C'* :W/o 'ob-t

: - --- -- --- - -- - -

,592 $132,305 $132,305 82,180 s2, 180 $50, 125 $50,125 $10,860 $10,860 $, 10 :...
:1,191 113,112 113,112 62,987 62,987 50,125 50 125 2 8,320 8,320 2,120
.1,176 113,431 113,431 63,306 63,306 50,125 50,125 8,360 8, 36 , 120
7,516 111,741 111,741 61,616 61,616 50,125 50,125 8,140 8,140 2,12C.
3,322 108,555 108,555 58,430 58,430 50,125 50,125 7,720 7,720 2, 12

S K L M N 0 p R

*A TOTAL TOTAL First Year Scond Yer ISecond Year IOC I1_
w9 or FIRST COST F TC0T cost cost Cost cost First Year First 'fear Scond Year Sond'

.oP p 'W MOB-CV]WO 'W,/0 MB-W"I :K," Mo b M Obo :U/ Mob-Domo< :W.O Mob-Deoo' cost Cost Cost Ccst
pit (D+E+F+I+J) (D+F+1J) (F+I J) * (F+I+J) * (D+E) : (0) :W/ mob-D0eob :/O ob-eaob:W.- Mob- leob :WO Mob-
.0,401 $1,042,564 $971,664 $493493,09056 Ws6,46 018 $4%, : $65,150 $65,150 23,210 :

9,812 1,269,951 1,199,051 65,968 675,968 593,983 523,083 89,310 89,310 25,090 22
17,721 1,443,400 1,372,500 772,740 772,740 670,660 S99,'760 102,100 102,100 28, 32-
.1,921 1,634,041 1,563,141 871,065 871,065 762,976 692,076 115,090 115,09o 32,220
2,777 1,861,920 1,791,020 967,528 796,528 894,392 823,492 127,840 127,840 37,7?0

----------------- I------ ------- --

------- --- -- ----- - ------- ----

', K L R : N 0 P : 0 , P
N 0 p I

--- ----- -I -------- -------- ----- -------

./A TOTAL TOTAL First Vow First Year Scnd Year eond Year 10C 101C I Et I
%9or FIRST COST FIRST CO5T cost Cost Cost cost First Yer First Year eor,d Year ,Seord

:W/ MOB-OeMO :W/O M0B-DEMOB:Me Mob-Dom.b :WiO Mob-oob:W/ U, :MO iW nob-o..ob: Ccst Cost Cost C, .
ist O(DE+F+I.J) (D+F+I+J) (F+1) (F+I+J) * (D+E) (0) :W/ fob-0eob :iJO Mob-Dew:, M *,-Ciob :W/0 OiMb

*~~- - -- - - - --------- ------- -- - -- - - -I

6,761 $303,t760 $303, 760 $123,793 $123,793 $179,967 $179,967 $16,360 $16,360 $7,6' $
17,349 302,348 302,348 122,381 122,381 179,967 179,967 16,170 if. 1,10 1,600
1,405 300,I404 300,404 120,437 120,437 179,967 179,967 15,910 15,910 7,600
3,942 295,941 295,941 115,974 115,974 179,967 179,967 15,320 : 1320 7,600
3,443 288,442 288,442 108,475 108,475 179,967 179,967 14,330 14,330 7,600

---------- -- -- ------ ----------------

IOU

-I-------------- ------

K L M N 0 P R
- - -------- - ------ ----------- ----

', TOTAL TOTAL First Y w First Yer S nd Year .Secod Yew: nc iox 10I I
o" FIRST COST :FIRST OST Cost : Cost Cost Cost :First Year First Year 'Secor,d Year5- cor

*o :W/ M, B 0EMOB : WO MMs-0108: W Mob-o.ob :WO/ Mob-oob: W/ Mob-Deeob :WO- Mov-Ie.ob: Cost Cost Cost Co
p, (D.E.F.I+J) : (D.F.I+J) : (F+I+J) * : (F+I+J) * (D+E) (0) :/ Mcb-Doeo :W/o Mb-e.obU/ Mob-De eob :W,O M

0,819 $1,180,984 :$1,110,084 : $549,618 : $549,618 $631,366 $560,466 s72,620 1$72,620 $26,660 $
6,259 1,404,999 : 1,334,099 ' 730,559 : 730,559 674,440 603,540 96,530 : 9,53 28,480
14,7,0 1,5773,57 1,506,673 825 ,913 : 825,913 : 751,660 680,760 109,120 109,120 : 31,740
',374 1,767462: 1,696,562: 921,662 921,662 845,800 774,q0 121,780 121,780 , 35,720
13,506 1,993,663 : 1,922,763 : 1,014,401 : 1,014,401 979,262 908,362 134,030.: 134,030 ' 41,360

- -_--



P a 2

a P : 5 T U V w XI I

Yest: I[t : 10M lot First Cost First Cost ; IERAE RVERAGE
First Year First year Secodvyar Second year Plus IDt Plus IBC WKjI

-D-b otcost Cost ; cst :WMbDob:oOnbDsb COST : COST) X/ X9 obDeo~i PobO :4 M ob-Deoo: (M +++) (N+P+RI+T) :Wt MDO& :W4/O MO-EO:

D,125 11C,360 $10,8W0 $2,12-0 $2,120 $145,285 $145,285 $12,730 $12,730
8320 8,320 2,120 2,120 1Z3,552 123,552 10,830 10,830

., 18,360 8,360 : 2,120 : 2,120 123,911 123,911 10,860 10,860
0,125 8,140 8,140 2,120 : 2,120 122,001 122,001 10,690 10,690

,, 1270 7,720 2,120 : 2, 12 118,395 118,395 10,390 10,390

- -- - - - -- - - - - - - - - - -- -- - - - - - I- - --

-- - -' ---- -. .---------
* T u v ii x

-- -- - -- - - - - - - - - - - - - - - - --- - - ---- -I - -'ear: IDC 11Xc Io IDC First Cost :First Cost AVERAGE : RVEREt :First Year First Year Se:cond 'ye~r Second yes- plus IBC :plus IOC ANINURL. : NJ
-Demob: Cost Cost Cost cost :u/ Mob :WgO lob-oeoob: COST : COST

We' flOb-0ob :W'O ncb-0eob:W4. Mob-0emb :W/O Mob-Doeob: (Ii.0.Q.S) (N.P.R+T) :W4/ II0B-0E0% :14/0 NOB-DEMOB:-------- _ ------- -- - ------ I

{.,6O $65,150 : $65,150 $23,210 $20,210 $1,130,924 $1,057 024 99,130 $92, 650
3,0 3 89,310; 89,310 25,090 22,090 1,384,351 1,3101451 121,340 114,80
9,760 102,100 102,100 28,320 25,330 1,573,820 1,499,930 137,950 131,470
2,076 115,090 115,090 32,220 29,230 1,781,351 1,707,461 156,140 149,660

1,492 127, 84 127840 37,770 34,780 2,027,530 1,953,640 I7,710 171,240

- - ------- - -, -- ---- ---

0 : 5 : T U V x
----- ---------------------- --- ------ - ---

Year 10( :o j IDC : First ost First Cost: AYRRGE : RAGEt First Year First Year Secod Year Second Year Plus ]DC Plus I[]C ANN UAL NLL
-Deob: Cost ; Cot Cost Cost :U/ M" eo b :./O Mob-Deob: COST COST

W/' Mob-Oeeob :W/Oo hc-oe.ob:w M/ ob-Oemob W/O, 'iob-oesob: (M+0+0+5): (N+P+.+T) :iii riOB-OEMa :W0o MOB-tiiI08:

9%7 $16,3%0 $16,360 $7,600 $7,600 $327,720 $327,720 $S 720 : $28, 72
w 16,170 16,170 7,600 7,600 -326,118 326,118 28, 28,580
, 15,910 15,910 7,600 7,600 323,914 323,914 : 28,390 28,390

, 15,320 15,320 7,600 7,600 318,861 318,861 27,950 27)950
.,6 14,330 14,330 7,600 7,600 310,372 310,372 27,200 27,200

- -- -- - - - - - - - - -- - ------ -- - - - - -

* ~- ----- ---- - - -

Year 10C Iot : oC IlK First Cost: First Cost AVERAGE RYEWW
:First year First Yew Secod Year Second Year Plus IOC : Plus I C : wAW

-ob: Cost Cost Cost Cost :M/. ob-Dewab :iW0 ob-0..o6 COST COS T
:W/ mob-B* : 0 kob-D b.ml IMob-Dooob :W/O Mob-Oewob: (M+0+0+5) (N*O+9+T) :W/ MOD-(R]E M W O-O1

,466 721620 : $72,620 $26,660 $23,670 $1,280,264 $1,206,374 $112,220 $105,740
96,W %:530 96,530 28,480 25 490 1 5"10,009 1,456,119 134,110 127,6301,760 109,120 : 109,120 31,740 28750 : 1718,433 1,644,543 150,620 144 140

,121780 : 121,780 35,720 32,730 1924,962 1,851,072 168 720 162,250
-• 134030 1349030 41,30 38:360 2,169,053 2,095I3 190,120 183,640

E-106



BAYOU ANE.: TURNING BFIN (30+00) TO MOUTH (130+00) ANM .9IRKE AYOU Ranerame: Snake-Bel ,
Disposal 1Method: Upland, Ne and ExistinQ ("Charlie") Disposal Areas

A I D E F 6 H I

New 04, Net. 0/A TO
Project Dredging Excavation Existinq New New 0/A Land Cost Dikzng or FIRST,
Depth Quantities Unit Cost Mob and MNR 0D"A Size Land Cost Total Prep :,./ MOE
Feet Cu. Yds. Price (B x C) Oesob Rehab Cost Acres Per Acre (G K H) Cost (D+E+!

14+1+1 150,100 $2.21 $331,721 $70,900 $82, 575 27 $3,600 $98,604 $162,466 S7
16+1+1 319,30 1.19 379,967 70,900 95,152 61 3,600 220,320 229,719 o
18+1+1 455,50500 70,9r)0 107,727 71 3,600 255,276 '9,167 1,11

20+1+1 626,200 0.88 551,056 70, 00 120,304 96 3,600 345,852 277,916 1
22+1+1 815,i00 0.84 684,684 70,)00 132,879 124 3,600 447,876 2rJ-, 741 1,64

No Dredging First Year in Bayou Charnel; Costs a-e Lands, Diking and Site Prep.

BAYO CHINNEL: BRIDGE (0+00) TO MOUTH (130+00) AM SNKE BAYOU Rangename: BrQ-9-,-Se1o.
Disposal Method: Upland, New and Existing ('Charlie") Disposal Areas

A B C 0 E F G H I ,

New D/A New , CI' TO
Project Dredging Excavation Existing New New D/A Land Cost Dit n. or FIRST,
Depth Quantities Unit Cost Mob and D D/A Size Land Cost Total Prep k,/ 110
Feet Cu. Yds. Price (B x C) Deob Rehab Cost Acres Per Acre (G x H) roDt (O+E+

14+1+1 190,200 $2.01 $382,302 $70,900 $82, 57 39 $3,600 $141,192 $202, 058 $8
16+1+1 359,400 1.19 427,686 70,900 95,152 73 3,600 262,116 25',910 1, 1.
18.141 495,600 1.02 505,512 70,900 107,727 83 3,600 298,404 299,345 1,2E
20+1+1 666,300 0.90 599,670 70,900 120,304 108 3,600 389,952 29., 4 32 1,4-
22+1+1 855,200 0.86 735,472 70,900 132,879 137 3,600 492,984 280,(06- I7I

a No Dredging First Year in Bayou Channel; Costs are Lands, Diking and Site Prep.

BAYOU CHANEL: K BAYOU Ragenaae: Snake
Disposal Method: Upland, Now Disposal Area

A C E F 6 H I .

NewD/A New O.' ' TOT
Project Dredging Excavation Existing New New 0/A Land Cost Oiing or- FIRST
Dp Quantities Unit Cost Mob and DNA D/R Size Land Cost Total Prep :14/ MOB-
Foot Cu. Yds. Price (B x C) Deeob Rehab Cost Acres Per Acre (G x H) Cost (D+E+F

14+1+1 31,800 $2.54 $80,772 n/a n/a 10 $3,600 $36,144 $20,418 s;i
16+1+1 31,800 2.54 80,772 n/a n/a 10 3,600 36, 144 18,447 13
18+1+1 31,800 2.54 80,772 n/a n/a 10 3,600 36,144 17,029 1
20+I+1 31,800 2.54 80,772 n/a n/a 10 3,600 36,144 14,453 1-
22+1+1 31,800 2.54 80,772 n/a n/a 10 3,600 36,144 10,729 1

a No Dredging First Year in Bayou Channel; Costs are Lands, Diking and Site Prep.

SOUND OANEL: MOUTH (130+00) TO GIMM (536+00), Option #1 Rangename: Mouth-GIlW
Disposal Method: Open hater, Pt. Aux Pins and Below -12 Contour, Pipeline Dredge

A a C D E F 6 H I J

rea Grassing New ['/p TO1
Project rdging Excavation Existing To Be Grassing Cost Dkinq o,- FIRST

Quantities Unit Cost Nob and DA Grassed Cost Total Prep :/ MOB
Fot Cu. Yds. Price (B x ) Deob Rehab Cost Acres Per Acre (G x H) Cost* (D+E.

14+1+1 828,511 $1.29 $1,068,779 $80,038 n/a 85 $3,700 $314,500 $5,00 $1,40
16++1 1,397,000 0.85 1,187,450 80,038 n/a 123 3,700 455,100 7,000 1,7;
18+1 0 2040,000 0.73 1 489,200 80,038 n/a 160 3,700 592,000 9,000 2,1,201+1 2,756,000 0.74 2,039,440 80,038 n/a 201 3,700 743,700 12,000 2,8;
22++1 3,546,000 0.75 2,659,500 80,038 n/a 246 3,700 910,200 15,000 3,6

SCost of HKy BSales for Stabilization at Pt. Aux Pins.

/



3 K . . .

.. ... ,j : K... . . . L M N 0: o p '

L OA TOTAL TOTAL First Yea, FirsS Yea Secd yea con year: I IDC IO
king or FIRST COST FIRST COST Cost : Cost : Cost Cost First Year- First Year Second yer,
Prep :wz Mo-OB-O :WO N0B-OEflo:u ?%b-o.ob :u.o PW-o.t:uW, Mot-Oeob :w o w,-ob Cost I Cost : co~st.
Cost I (D+E+F+I+J' (04+I+) (F+I+J) . : (F+I+J) * ; (0) (0) 1/ 0ob-Deob W/O ob-Deob:W ob-le

- - - - - - - - - - - - - - - - - - - - - - -

$162,466 $746, 266 $675,366 $343,645 $343,645 $402,621 $331,721 $45 400 $45,400 $17,00
229,719 996,058 9251 158 545, 1917 545,191 450,867 1 379,967 72,030 72,030 19,040
21, 167 1 1,168,570 1,097,6T 1 642,170 642,170 '526,400 455, 500 84850 84,850 2 230
277,916 1 ,36%6,020 1,295,128 1 744,072 744,072 621,956 551,056 9,310 98, 3 10 26,270
266,741 1,603,080 1,532,180 8471,496 847,496 755M,584 684,684 111,980 111,980 31,910

- - ---- - - - - - - - - ----- -- - - - -

S I

-~- -- ------------ - ------

Di T0A : TOTAL IFirst Year IFirst Year Second Year Second Year Ioc I0C I:C
ing or :FIRST COST ,FIRST COST cost cost Cost 1 Cost First Year First Year Secord Year
Prep I 14I-OENOS :/O fOB-ENOB:3/ ob-ek :wo Nob-[o.1b:1/ Nob-o t :10 Mob-Oemob: Cost Cost Cost
Cost (D+EF+I+J) (D+F+I+J) (F+I) * I (F+I+J) * I (D+E) (0) :14/ 1ob-Oeeob :W/O Mo b-Denob:W/ Mob-Deo 1j4

$202,058 $879,027 $808,127 $425,825 $425,825 $453,202 $382, 302 $56,260 $56 260 $19,140
250,910 1,106,764 1,035,864 608,I78: 608,178 4986,586 427,686 80 , 360 8,-60 21,060
299,345 1,281,88w 1,210,988 705,476 705,476 1 S6,412 505,512 93,210 1 ,210 24,340
295,432 1,476,258 1,405,358 805,688 805,688 670,570 599,670 106,450 106,450 28,320
280,063 1,712,298 1,641,398 905,926 905,926 806,372 735,472 119P700 1 19,700 34, 06j

------- S ~----- --------- ---- ------------ ----

-- - - - --- - -- - -- -,-- - - - -- - -

K L 11 N 0 P o '
* - -- - - - -- --- - - - - - - - - - - - - - - -

0/ D TOTAL I TOTAL First Year First Year Second Year Second Year IOC IX IOC
ing - IFIRSTCO ST FIPSCOST Cost I Cost Cost Cost First Year First Year Second Year
Prep W/4 NOB-DOW "w NOB-CMMOS 11/. Mob-Deatb : M ob-D.,b: Ii/. Mot,-De.ob :WOo c-Dos: cost I Cost cost
Cost (D+E+FI+J)1 r4l3) * 1 (F+I+J) * 1 (D+E) 1 (0) '14/ Nob-Deob :l0 ?ob-Deoob:IW Mo-D o i

$20,418 $137,334 $137,334 $56,5%2 $56,562 SOO,772 $80, 772 $7,470 ?$7,470 $3,410
18,447 135 363 135,363 54,591 54,591 80,772 80,772 7,210 7,210 3,410
17, 029c 133,945 133,945 53,173 53,173 80,772 1 80,772 7,030 7,030 3410
14,45 1 131,369 131,369 50, 597 50,597 80,772 80,772 6,690 6,690 3,410
10,7291 127,645 127,645 46,873 46,87:3 80,772 1 80,772 6,190 6,190 3 3,410

--- - -- - ------ --------- --- ----

, , : 1 - - --

I 1 K L I N 0 I P : o : R 5
------ - - - ----------------------

-0A TOTAL TOTAL First Yea- First Year SecondYer Second Year JIOG IOC I IDC
ing or 1FI ST COST FIRST COST Cost Cost Cost Cost : First Year First Year Second Year
Prep :/ Ma- oc /O 110-CEODBI/ 11lb-Onct :14/0 uob-Deob: W/ 1ob-Deob : we N1i-0..d,: Cost : ct ', Cost
ost * (D+E+F+I+J) (+F+I+J) (D+E+F+I+J) ( .I3) (no(non (none) ci. No-Omi: :u/o Ilb-Oe oi/ ob

ss,000: $1,468,317 U $1388,279 I$146,1 $1,38e,279 n/a na$19400 $8340s
7,000 1, 729,588 1,649550 1,729,588 1,649,550 n/a n/a 228,520 1 217,950 0
9,0001 2,170,238 2 2090,2001 2,170,238: 2,090,2001 n/a Wena 286,740o 7,7

12,000 2,875,178 2,795,140 2,875 I78 2,795,140 n/a : n/a 1 "379,80 2 69,310 0

I15000 3,664,738 3,584N,700 3,664 738 3,584,700 ra n/ : 484,2t0 : 473,630 0

-I -- ------------- ------ ---------

'Zr



PFQE 3

------ --- __ '
QT : U : * 14R S TuywX

Jotlo~0 lo First Cost First Cost AVRAGESFirst, Year First er Second year 'Second year plus IDC plus IOC : NNUgL IlRL
Cost ot cost : cost :U/1 Mb-09b :WO Mob-0.ob: Co5T cosTW1 Mob-Oemob :WO 1ob-Dem/:11 Mob-Dgeb 0 Mob-Oewob: (c4o+Q+S) (N+P+R T) :11 N0l0B-08 Mw O B-DEWS:

-,----------- ---
$45,400 $45,400 $17,000 $ $14,010 S$0, 666 $734,776 m $70,880 $64,400
72,030 72,030 : 19,040 : 16,050 1,087,128 1,013,238 95,290 88,810

* 84,850 84,850 : 22,230 19,240 1,275,650 1,201,760 111,810 105,33096,310 98,310 26,270 : 23,270 1,490,608 1416,708 130,650 124,180
111,980 111,980 : 31,910 28,920 I746,970 1,673,080 153,120 146,650

- ----------. -
Ti

-- - -- -- -- - - - - - - - - - - - --- ---
S R S T u V x

JDC J1t Jot : Jot :First Cost First Cost AVERAGE
First Year First Year ScondY SecondvYear: Plus IC PlusI1C FORM AWM

Cost Cost Cost : Cost :W/ Mob-Oeeob :"0 ob-ODeob: COST C05T:. ' Mob-Deob /0 Mob-Deeob:Nd fab-Deob :IW0 Mob-De ob: (M0+0+S) N#P+R+T> :W1 MO)-CEhOB :NM MOB-DEIOB:

3 $56,260 , $56,260 $19,140 $16,150 $954,427 $880,537 $83,660 $77S,180
80,360 80,360 21,060 18,060 1,208,194 1,134,284 105,900 99,420

* 93,210 93,210 : 24,340 21,350 1,399,438 1,325,$48 122,660 116,180
106,450 106,450 28,320 25,330 1611,028 1,537,138 141,210 134,730
119,700 119,700 34,060 31,060 1,866,058 I792,158 163,560 157,080

T

n~d -- - - - - -.. . . . . . - -- --- ---.. . -

' ; 0 R ' : T U V : w x,b: --- -... .. . ... -- - - - - - -' - -
-- JOC IOC 0 lot lo First Cost First Cost RVEFRGE WYE
$ First Year First Year Secd Year Second Year Plus IoC Plus l :)C W . : WUJL
:o t cost Cost Cost :W/ ob-Demob N/O Mob-Demob: COST C05T

W/ fb-Oeeob : M b-oemb: W/ Mob-De :WO' lob-oeob: (1+0+Q+S) (N+P.P+T) :W/ MOB -EMOB ND0 MOB-OEIOB:

$7,470 $7,470 $3,410 $3,410 $146,214 $148,214 $12,990 $12,990
7,210 7,210 3,410 3,410 145,983 145,983 12,800 12,800
7,030 7,030 3,410 3,410 144,385 144,385 12,660 12,660
6,690 6,690 3,410 3,410 141,469 141,469 12,400 12,400
6,190 6,190 3,410 3,410 137,245 137,245 12,030 12,030

n -- -- - -- -

O0 0 R 5 T O w X
IOC I0C 10C I0C First Cos Firs Cos I Y

First Veo First Yew Seco Year S.cond Year Plus IoC Plus IOC FMN : RIL
b, Csost cst cost cot :/ b-e :W0 ob-mob: C05T : 05T

W/ Iob-Deob : mob-D0mob: W/ Hab-Omob WO Mob-Oeeob: (M#O+0+5) : (NP*R+T) ,W MOS-0EJIOS 'WO WS-OE]B09:

$194,000 $183,430 s o $0 $1,662,317 : $1,571709 ' $145,700 $137,760 :
228,520 21790 0 0 1,958,108 1,867,500 1719630 163,690
286,740 276,170 : 0 0 2,456,978 . 2,366,370 : 2151360 207,410379,89 369,310 :0 0 3,255,066 ' 3,164,45 285,310 277,370
484,210 473,630 : 0 : 0 4,148,948 1 4,056,330 : 363,660 358,710

-,2....... ,E-107



#4
50136 CIWIL: MOM~ (130400) TO G11W (536.00), Option~ 32 Rangenaae: Moutt.-G1J
Disposal Method: Open Mter, Isle aix Herbes aid Below -12 Contour, Pipeline Dredge

----------------------------------------------------- - ---------

8 B C 0 E F 6 H I J

Area Grassirg New 0.'0
P=oec 1"ng Excavation Existing To Be Grassinog Cost Diking or FII

Quantities Unit Cost Mob and D Grassed Cost Total Prep "W/ I
Feet Cu. Yds. Price (B x C) Demob Rehab Cost Acres Per Acre (G x H) Cost :(D

14+1+1 829,511 $1.29 $1,068,779 $83,035 n/ n/a $3,700 SO $17,500 :
16.1+1 1,397,000 0.85 1,187,450 83,035 Wea n/a 3,700 0 22,500
18++1 2,040,o0 0.73 1,489,200 83,035 n/a n/a 3,700 0 32,500
20+I.1 2,756,000 0.74 2,039,440 83,035 n/a n/a 3,700 0 37,500
22+11 3,546,000 0.?5 2,659,500 83,035 n/a n/a 3,700 0 42,500

* Cost of Hey Bales for Stabilization at Isle aux Herbos.

01 ONNEL: MOUTH (130.00) TO GINN (536+00), Option 33 RanQename: Mouth-GIW-3
Disposal Method: Open Water, Below -12 Contour, Pipeline Dredge.

A B C D E F 6 H I J

New O/A New 01-I
Project Dredging Excavation Existing New New 0/A Land Cost Diking or F11

Depth Quantities Unit cost Moab and DNA DAR Size Lanod Cost Total Prep UW/
Feet Cu.YVds. Price (B xC) Demob Rehab Cost Acres Per Acre (G xH) C~ost (0

1441.1 826,511 $1.59 $1,317,332 $80,038 n/a n/a n/a n/a n/a S
16+1+1 1,397,000 1.02 1,424,940 60,038 n/la n/a n/a n/a n/a
18.1.1 2,040,000 0.87 1,774,800 80,038 n/a n/a n/a ru/a ri/a
20+1+1 2, 756, 000 0. e2 2,259,920 80,038 n/a n/a n/a n/a a
22.141 3,546,000 0.88 3,120,480 80,038 n/a n/a n/a n/a r/a

*No Cost in Second Year for Sound, 61151 or Pass Channels.

SOUND CHANIEL: MOUTH (130400) TO 61151 (536.00), Option 34 Rangenaae: flouth4-C1WIJ-4
Disposal Meod: Open Mter, Isle aum lerbes, Pipeline Dredge.

A 8 C 0 E F 6 H I 

Area Grassing New D/A
Project Ordking Excavation Existing To Be Grassing Cost OikiLni or :.F11

Depth Quantities Unit Cost ob and ODA Grassed Cost Total Prep :4/ I
Feet Cu. Yds. Price (B x C) Deeob Reab Cost Acres Per Acre (G x H) Cost* (D

14+1+1 8M'511 $2.03 $1 ,61,877 $63,035 n/a n/a $3,700 so $259000 S
16+1+1 1 397,000 1.34 1,871,980 83,035 n/a n/a 3,700 0 30,000
18+1.1 2,040,000 1.11 2,264,400 83,035 n/a n/a 3,700 0 40,000
20+1+1 2,756,000 1.13 3,114,280 83,035 a n/a 3,700 0 45,000
22+1.1 3,546,000 1.24 4,397,040 83,035 n/a n/a 3,700 0 50, O

Cost of "ayi Soles for Stabilization at Isle ax Merbes.

50UND AND PASS CHANNELS: MOM (130.00) 5 ,U PETIT 9015 PASS Rangename: Mouth-Pass
Disposal Hud: ,MObil North, Mechanical e and Hopper Barges.

A BC E F 6H I:

PrJet rdging Excavation Existing NOW New D/A Land Cost Diking or FI
Quantities Cnit cost Mob and D /A Size Land Cost Total Prep :M/I

Feot Cu. Yds. Price (B x C) Deob Rehab Cost Acres Per Acre (G×H) Cost : (*

1441+1 1,209,000 U1.96 $2,369,640 $"71,000 n/a n/a n/a n/a n/a S
16#1.1 2,009,000 1.8 8 3,676,40 771,00 n/a n/a n/a n/a n/a
18+1+1 2,912,000 1.00 5,241,600 771,000 n/a n/fa n/a n/a n/a
20el+1 3,2,5,000 1.78 6) 91500 771,000 n/a rVa n/a n 0 /a
22+1+1 5,046,00 1.7? 84,94960 771,000 e/a n/a n/a n/a n/a

UiNo Cost in Second Year for GiUz Ld or Pass Channels.



-- - ----- -I
K L N 0 p: SIJ  I --- l.:- --- ---

TOTAL TOTAL First Year First Year Secod Year Second Year 10C I0( 9C:
or ,FIRST COST FIeT COST cosc C ost t Cost First Year First Year Second Year Sq

ep w lal! I E :WOj/ 0 M Rjb-Desob ;W/O :ob-Dewb'" Mob-0o :0/ Mob-Oemob, Cost Cost Cost
t : (D*E+FI+J) (D+F+I+J) (0+E+F+I.J) : (4F+I+J) (none) (rne" W Mob-Boob :'WO n-Bob:¢/ Mob-Oemob :&vA

--- -- ----- ----------------- I---------

17,500 :$1,169,314 $1,086,279 $1,169,314 $1,086,279 n/a n/a $154, 5OO $143,530 so:
2, Soo 1,292,985: 1,209, 950 1,292,98: 1,209,950 n/a n/a 170,840 159,870 0
32,500 1,604,735 1,521,700 1,604,735 1,521,700 n/a n.'a 212,030 201,060 0,

37,500 2,159,975, 2,076,940 2,159,975 2,076,940 rV'a n/a 285 ,39 : 274V420 0
42,500 2),785,035 2,702,000 2,78,035 2, 702,000 n/a /a 367,970 357,000 0

----------- -- - --- - --------- ------

S------- ---------------

[- - - - -' - "-------
TOTAL TOTAL :First Year First Year Second Year 5ec d Year IOC IOC :C

nqor :FIRST COST FIRST COST Cost : Cost : Cost : cost First Year First Year :econd Year S:
"_ 1 MB e-oV :W/O MOB-DOJNo / "0b-D**0 :Wto h-o0 0 :10o Wb-Beab: cost cost cost

0-ot. (O+E+F+I+J) (04F+I+J) (0E4FC4.3 (D.F+I+J) (none) ( . none) / UM Ib-Oeob WO Mtob-o.ob:/ Mob-O.. :,asri

- - - - ------- - - --- - -- ---------- -a

/a $1,397,370 $1,317,332 $1,397,370 $1,317,332 ra n/a $184, 630 $174,050 : so:
/ ,a I,504,978 1,424,940 1,504,978 1,424,940 n/a n/a 196,850 188,270 GC
,/a 1,854,838: 1,774,800 1,854,838 1,774,800 ra "/a 245,070: 234,500 0:

Ir/a 2,339,958 2,259,920 2,339,958 2,259,920 n/a r/a 309,170 296, 59C 0
", ri/a 3,200,518 3,120,480 3,200,516 : 3,120,480 n/a n/a 422,870 412,300 0,

--------------- ---

- - -- ----------- - - - ----- ----- -- ---- ---- ---- -- -

: K : L : N : 0 P Q P : s
------ -- --- - - ---- - - --- - - ------ ----- ----- ----- -------

TOTAL : TOTAL First Year First Year :S cond Year Secndv Yew 0C IOC IOC
-inQ or :FIRST COST FIRSCOST ost cost : cost : Cost First Year First Year Second Year 5

IL Prep w4/ MOB-O1EIO :WeO *-OlM /OB :M ob-0.ob :W 1 ob-Oemob'1/ ob- eso'W/O 1 o b-oeob: Cost Cost Cost
0! cst, * 0+E+F+I+J) (ri,) : (D+E+F+I+J) (D+F+1+J) (,r) : (none) :u/ Mob-Doob :14/0 Mob-Desob:W' Mob-Deob :u

E ---- - -- a a- - ---------------- I -- ---- :-

1 $25, 000 $1,789,912 $1,706,877 $1,M789912 $1,706,877 n/a ,/a $236,490 $225,520 so

- 30,000. 1,985,015 1,901,980 1,985,015 1,901,980 : n/a n/a 262,270 251,300 0 0
40,000 . 2,387,435 2 2304 400 2,387,435 2,304,400 : na r/a 315,440 304,470 0
45,000 3,242,315 : 3,159,280 :3,242,315 :3,159,280 r /a n/a 428,390 417,420 0
50,000 4,530,075 4,447,040 4,530,075 4,447,040 n/a n/a 598,540 587,570 0 :

- -- - - - - -- -- - -- - - -

K L : N : 0 P : O R 5 a
- -- -- -- --- - - - - - - - -, - - - -- - - - -

e /A : TOTAL TOTAL First Year First Year Second Year Secod Year: IOC IOC IDC
kiNor: FIRST COST FIRST COST cost : : cost Cost First Year First Year Seco d Year
Prep :141 MOBe-OE :w/o Ws-W ,:&/ ia1 n0 Io i eeMo -ocb / M:o o0elob :W/O RrC-st : Cost : Cost
Cost .(0EaF+I+J) (0'f.Ie3) (D*E#F4l+J) (+ : ,1, : mw ,,) * :/ Mob-ODeob :W40 ob-Deoob:W/ Mob-De.ob I

n/a :$39140,640 :$2,369,640 :$3,140,640 :$2,369,640 m /8 n/a : 414,960 $313,090 $
n/a : 4,447,470 : 3,676,470 : 4,447,470 : 3,676,470 : n/a n/a 587,630 : 485,760 0
n/a 6,012,600 : 5,241,600 ; 6,012,600 : 5,241,600 : n/a a n/a 794,420 : 692,550: 0

7/a , ,757,500 : 6,966,500 : 7,757,500 : 6,9e6500 : n/4 n/a 1,024,970 : 923,100 0
n/4 9,,,%0 : 8,934,960 : 9,705,960 : 8,934,960 : n/a a 1,282,410 : 1,180,540 0

-- - - - - -- -

(
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PAGE 4

-- - - - -- - -------- I- Ip 0 R S T U v w X

rYear oc 1 0lC [0 [C First Cost First Cost RYER4E AVERAGE
st First Year First Year Second year ; SCod Yar Plus IOC Plus IOC ANL ANUAL

.b-D .ob: Cost Cost : Cost : cost :W4/ Mob-D0eb :i, ob-Dsob: COST COST
W'J ob-oeob /O c b-D.obW/ lob-Ogob :WUtO Mob-D0.b: (11+04+G5) (N+P+P4T) :W/ ngs-[1jqo :1 u,'o sOcB-DioE:

.3 : $154,500 $143,530 : S$ s: $1,323,814 $1,229,009 $116,030 $107,790
170w,840 159,870 0 : ' 1,463,825 1,369,8Z0 228, 30 120,070

n/a 212,030 201,060 : 0 : 0 1,816,765 1,M ,760 159,240 : 151,00
8/a 25,390 274,420 : 0 0 2,445,365 2,351,360 214,340 206,100

r/a : 367,970 357,000: 0: 0 3.153,005 3,059,000 276,360 268,120
------------------ --- - -----

-- - - -- -- --- -- - -- -----------p! R : T : U : v : 14 X
---- - -- - - ----- ~ - -- ----- ~~ ------ - ------- - -d Year: Koc 1Oc C 10C ,Ic First Cost :First Cost : AYEAGE AVERGE
c'st : First Year First Yea- Second Yea Secon yer : Plus IoC Plus 10C A NNUA ANNUAL

• b-Deob- Cost ost Cost Cost i flob-0e.ob :"O nob-oemob: COST COST
e) W/ :4Mo.b k W/O) "ob-o..oe,: W/ mo-e~ WuO M&-0owb: (M+0.0+5) :(N+P.R.T) :W/, I108-DOB :W/O M0e-0EM0B'
r /a $184,630 $174,00 :so $o 1,562,000 $1,491,382 : $138,6 $130,720
ra 198,850 : 188,270 0 0 1,73828 1,613,210 149,340 141,400
na 245,070 234,500 0 0 2,099,908 2,009,300 184,060 176,120

- r,-a 3091170 298,590 0 0 2,649,128 2,558,510 232,200 224,250
n/a 422,870 412,300 0 0 3,623,388 3,532,780 317,590 309,650

--------------------- - ------- ------

r5 T R 5 V : U X
-------------

ond Year l0C I0 0 10C lo First Cost First Cost: AvEW : RVE
Cost First Year :First Yr Seond Year Scond Year Plus IOC : Plus loC : AINJA. AUAL

- nob-ooob, Cost Cost Cost Cost :W 'ob-Oob :WO ob-Ovb: CO5T COSTnone) W, M'ob-0-0 :W/O IbO" kb:U/ Mlb-D"Ob :W/O b-0.6 : (r.OQ.,5 ) (N+P,4+T) :i/ B-DeW :A ?I08-OEInOB
--- ---------- ----r,/a $236,490 $225, so so $2,026,402 $1,932,397 $177,620 $169,380

n/a 262,270M 251,300 0 0 2,247,285 2 153,280 196,990 188,740
r/a 315,440 304,470 0 0 2,702,875 8 2,608,870 236,910 228,670

4 428,.901 : 417 420 0 0 3,670,705 3,576,700 321,740 313,500
598,W54, 587,570 0 0 5,128,615 5,034,610 449,530 441,290

- ------------ -

T

P : 0 : R : 5 T U ' V : x

-- -5 - - -
ond Year , t : I0C I l0C First Cost iFirst Cost t RERAGE AyERAGECost : First Year First Year Second Year Second Year Plus IDC Plus IOC - ANUA : MMlob-Oeaob: cost Cost Cost Cost :1 Mob-O ob I mlob-[eob: COST COST

r.one) * :M/ ib :1o b -Oe '.o / lob-DOmb :iV Iob-OBeob: (M+0+0+5) : (N.P.+R+T) :/ M0-OEMOB :W4/o 0M- 8:

r/a : $41490 : $313,090 so $0 $3,555,600 S2 268,0 $311,650 2',140
n/a 587,630 : 485,760 : a : 00 5,035,100 : 4,162,230 : 441,330 : 364,820P/a 794,420 : 692550 : 0: 0: 6,807,020 : 5,934,150 : 5,64o : 520,130
"-' , 1,024,970: 923,100 0 0: 8,782,470: ?909,600 769,790 693,280:n/a 1,282,410 10,805 I 40 0 0 10,98 370 10,115500 963,140 886,6 0

E-108



5ON AND 61111 CHANELS: MOUTH (130+00) ALONG GIM TO PASCOULA SHIP CIRWEL (1190+03). Rwena..: !cuth-Pasgo-
Disposal hthod: 0I3S, Pascagoula, Mechanical Dredge and Hopper Barges.

R B C 0 E F G H I J K

NeW DA New D/A TOTAL
Project Dredging Excavation Existing New how D/A Land Cost Diking or : FIRST COS
Depth Quantities Unit Cost Mob and \ 0/A Size Land Cost Total Prop I/ OmS-C--
Feet Cu. Yds. Price (B x C) Demob Pal Cost Acres Per Acre (G x H) Cost (D*E+F+I4

14+1+1 629,000 $1.60 $1,492,200 $771,000 n/ nVa n/a n/a n/a S;2 263,2
16+1+1 1,405,000 1.71 2,539,350 771,000 n/a n/a n/e n/a n/a 3)3100-
18+1+1 2,526,000 1.65 4,167,900 771,000 n/a ra n/a n/a r/a 4,936,'
20+1+1 4,492,000 1.65 ?,411:800 771,000 n/a r/a n/a n/a n/ 8l 82,f
22+1+1 5,866,000 1.65 9,678,900 771,000 n/a n/a n/a n/a n/a 10,449,5

* No Cost in Second YeVw for Sound, GI1 or Pass Channels.

PASS 01AIE.: GINN (536+00) THROUGH PETIT 015 PASS, OPTION 81 Rangenaae: GIWlW-Pass

Disposal Method: Littoral Zone, Not to Exceed 5000' Mst of Channel, Pipeline Dredge.

A B C 0 E F , H I K

NOW. 0/A New. D/A TOTAL
Project eing Excavation Existing New New 0/A Land Cost Oiking or FIRST CO-

Depth Quantities Unit Cost Mob and 0A Size Land Cost Total Prep ,M/ MOB-E?
Feet Cu. Yds. Price (B x C) Dooob Rehab Cost Acres Per Acre (G x H) Cost (D0E+F+I4

14+1+1 38,000 $0.95 $61,000 $77, 92 ne n/a n/e n/a ni'a $436,1
16+1+1 611,000 0.78 476,580 77,962 n/a n/a n/a r/a n/a 554,'
18.1.1 872,000 0.72 627,840 77,982 n/a rVa n/a n/a n/ 705,f
20.1+1 182,00 .1 829,1280 77,982 n/a n/a n/a n/a n/a 907,;
22+1+1 1,502,000 0.70 1,051,400 77,962 n/a n/a n/a n/a r/a 1,129,1

No Cost in Second Yea for Sound, 611N or Pass Chawels.

PASS 01ANIEL: GIM (536+00) THROUGH PETIT 6015 PASS, OPTION 82 Pangena : GII-Pass-2
Disposal lethod: 00M35, lobile North, Hopper Dredge

A B C 0 E F H K

NeW 0/A New 0IA TOTAL
Project r ing Excavation Existing New New A Land Cost Diking or FIRST m
Depth Quantities Unit Cost Iob and 0'A D/A Size Land Cost Total Prep WI/ MOB--O
Feet Cu. Yds. Price (B x C) Demb Rehab Cost Acres Per Acre (6 x H) Cost (0+E+F+I

14+1+1 380,000 $2.03 $7"71,400 $100,000 n/ n/a n/a n/a n/a $871,
16+1+1 611,000 2.03 1,240,330 100,000 /a n/a n/a n/a n/a 1,340,
18+1+1 8),000 2.03 1, 70 ,160 100,000 n/a Wa n/a ra n/a 1,870,
20+I.1 1,168,000 2.03 2,371,040 100,000 n/a n/a n/a n/a a : 2,471,
22.1.1 1,502,000 2.03 3,049,060 100,000 ra n/a /rVa n/a n/a 3,149,

N No Cost in Se Year for Sound, GIMM or Pass Charmels.

611 CHA .: 6111 (536+00) TO PASAGOULA SHIP CHANEL (119003) OPTION 81 Rangename: Gl11l
Disposal hlthod: Open Moter, Thin Layer, Less Than 5000' South oCa l.

A B C 0 E F 6 H I 3 K

Now 0/A New 0/A TOTA_
Proe citr~ng Excavation Existing New Nw 0A Land Cost Diking or FIRST a

Dt onities Unit cost Mob and A 0A Size Land Cost Total Prep :w I'-01
Feet Cu. YVd. Price (B x C) amab Rehab Cost Acres Per Acre (6 x H) Cost (DtE .'+

14*1.1 0 $0.00 $0 so n/a n/a n/a n/a n/a
1641.1 87,617 2.38 209,004 60,000 n/a n/ n/a n/a n/a 289,
181+.1 40554 1.3 640,931 60,000 n/a n/a n/a n/a n/a ?20
201+1 149097W 1.0? 1,595,054 80000 na n/a ra n/a n/a 1,675

( 22+1+1 2,309473 0.80 1856m378 60,000 na n/e n/e n/a n/a 1,936

# o Cost in Second Year for Soind, 6111 or Pass Channels.

" . ...... --' "--- : - 2 ;, m m m l I mmmmm mml ~ lllm i I
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* S ~ ~ ~ ~ - ---------- - - --

K L l N 0 :pR : : T

TOTAL TOTAL First Year First Year SecondYear-Scond Year I IC 0 Inc 10C

FIRST COST FIRST COST Cost Cost ' Cost * Cost * First Year First Year Second Year Second Year
W1 nOe-aeie ,WvO O8-OEB:IL W -000b :Mo b-oo: /-Oe.b- 4 10 Mab-4O.b: Cost Cost Cost COe ;t

(O+E+F+I+J) (DFIJ) (D+E+F+J) (D+F+I+J (none) (nore) * :W Mob-Deoob :IW Nb-o',:/ Mob- ob 'WO Mob-D..ob,

$2,263,200 $1,492,200 $2,263,200 $1,492,200 n/a n.'a $299,030 $197,160 so so
3,310,350 2,539,350 3,310,350 2,539,350 n/a n/a : 437,380 335,510 0 0
4,938,900 4,167,900 4,938,900 4,167,900 r/a : 'n/a 652,560 550,690 0 0
8,182,800 7,411,800 8,182,800 7,411,800 n/a n/a 1I081,160 979,290 0 0

10,449,900 9,678,900 10,449,900 9,6?8, 900 r/a n/a : 1,380,700 1,278,830 0 0

---------- ---- --- - -- - ------------------- -
K L I N 0 P : R T

*- - ------ - -. .

TOTRL : TOTAL First Year First Yea :Secownd Year Second Year: IOC TOC 0: II C
FIRST COST :FIRST COST Cost Cost : Cost Cost :First Year First Year Second Year Second Yea-

O. laB-01MJ08 :4W/O N0B-DEMOI / flob-Bo.ob :WV e oo. :W/ M :&itO ro-mobd: Cost : Cost Cost Cost
(D+E+F+I+J) (D+F+I+J) (DE+F++J) (D+F+I+J) : own,' * (ro) :m ob-B oo N4 b-Deob:U ob-De:ob :W/O olob-Demob

*a a

$438,982 $61,000 $438,962 $361,000 n/a n/a : SSSO00 $47,700 so so
554, 5V 476,580 554,562 476,580: rva n/a : 73,270 62,9 : 0 0
705,822 627,840 705,822 627,840 rva n/a : 93,260 82,950 0 0
907,262 829,280 907,262 829,280 n/a n/a 119,870 109,570 0 0

1,129,382 1,051,400 1,129,382 1,051,400 n/a n/a ' 149,220 138,920 0 0
* a a a - -------------- -- -- -------- - -

------ --------------- a- .-- - - -

K L : : N : 0 P : T
----------- - ------ --- --------

: TOTAL TOTAL First Yew :First Year Second Year Second Year [0C : 10C I]C IDC
1: FIRST COST FIRST COST Cost : cost : Cost Cost First Year :First Year 5econd Year Second Year

W, MOB-OEMOB :W/0 fOB-OEM0W Mob-Oeob :W/O Mob-Deob:W ob-emob :10 Mob-Deeob: Cost : Cost Cost Cost
(.+E+F+I*J) : (D+F+I+J) : (+E+F+I+J) (D+F+I+J) (none) * (none) I/ ?Iob-Desob Wu/O Mob-Deeb: W/ Mob-Oeob 'W/O Mob-Bead

_______ ------------- -------------- - - ----

$871,400 $771,400 $871,400 $771,400 n/a n/a $115,130 $101,920 so so

1,340,330 1240,330 1,340,330 1,240,330 Wena n/a 177,090 163,880 0 0
1,870,160 :,770,160 1,870,160 1,7 70, 160 n/a n/a 247,100 233, 880 0 0
2,471,040 2 ,371 040 2,471,040 2,371,040 : na n/a 326,490 : 313,280 0 0
" 3,149,060 3,049,060 3,149,060 3,049,060 n/a n/a 416,070 . 0 0

* a a aa - - - - - - - - -- - - - - - - - - - - - - - - - - - - - - - - - --- -------

K L m N 0 : P : a : p : 5 , T

TOTRL TORL First Year First Yewr Second Year : .cond Year: [OC: 0C IDC IDC
FIRST COST FIRST COST Cost Cost C : Cost : First Year First Year Second Year : Second Yea

:W,' 1W8-OEIOB :,0 M08-OD :Mt Ib-Omob :/O Mob- ., ob-Do.ob :1/o Mob-Domob: Cost Cost Cost Cost
(O+E+4F+I+J) (D#F+I+J) (D+E+F+I+J) (D+F+l+J) (none) * (none) * :W Mob-0 b :WA rob-Desob'W/ Mob-Oeeob :u/O iob-O0

50 0 o:so: Wa n/a *o so: so:soo so s,,,, o: o.,
289,004: 209,004 289,004 209,004 rva n/a : 360 27,610: 0
720,931: 640,931 720,931 640,931 n/a : na 95,250: 84,680: 0

1,675,054 1 1,595,054: 1,675,054 1,595,054 n/a n/a : 221,320 : 210,750 0
; 1,936,3 : 1,56,37 1,936,378: 1 56,378 n/a n/a : 255 0 : 245,280 : 0
1,9,3 1 856M -

a ~ ~~~ - 10!aa-----



PAGE 5

d -! - - C l I I U n

..nd Year lDt l0 : Inc 10 First Cost Fir-stCost AVRGE AVEAGE
Cost First Year First Year Scoyer econd yer Plus IBC : Plus IOC :m ANNUAL
Mob-eoob: Cost Cost : Cost : Cost :W/ t1Ib- Oe.o1 W : ob-osmob: COST COST
one) * ML' iob-Oeuob :4/O Mob-Beft b-0oesob U-a Ib-0..ob: .(+Q+5) (N+P+R+T) :W/ P-M :W4O 1OB-OEOB.

r.-a $299,030: $197,160 so so $2,562,230 1,689,360 $224, 580 $146,070
n.'a 437380 335,510 0 0 3,?47,730 2 874,860 328490 251,980
n/a 652,560 550,690 0 0 5,591,460 4,718,5W 490,90 0 : 413,590
n/a 1,081,160 979,290 0 0 9,263,960 8,391,090 811,990 735,480
n/a 1,380,700 1,278,830 0 0 : 11,30,600 10,957,730 1,036,960 960,450

P , : R 5 : T : U * V : w : x
- -- - --------- -------

ond Year IOC 1l0C Ioc IOC :First Cost :First Cost : AVERAGE AVRGE
Cost First Year First Year eSecondd ea Soend : Pyieia : Plus IBC l : ANNAJRL ANNUA

Cost Cost Cost Cost :W1 flob-e.ob, :W/O Ihob-D.ob: C05T COST
one) * : fb- ob /0 fob-eob:W Mob-eob :140 Mob-Deob: (M+.09+5) (N+P++.T) :M/ MI0B-OEMOB :/0 OB-DEMO

n/a $58,000 $47,700 : so so $496,982 $408,700 $43,560 $3,80
",a 73,270 62,970: 0 0 627,832 539,550 55,030 47,290
n/a 93,260 82,950: 0 0 799,082 7I0,7mO 70,040 62,300
n/a 119,870 109,S570: 0 0 1,027,132 938, 850 90(,030 82,290
I /a 149,220 138,920 ' 0 0 1,278,602 1,190,320 112,070 104,330

*~ - ------ - -

------I - -- -

-. ---------- --------------- -- ------ I -

•i P , Q : Ps T : U V : : X

ond Year IC [1oC loC : o : First Cost First Cost AVRAGE AVERAGE
Cost :First Year First Year Second Year Second Year: Pus I Plus IoC ANNUAL R WJAL
Mob-0e.10,: cost : cost , cost cost :W/ hob--Oeso& :W/O Mob-Boob: COST : COST
e/) : ob-Oewob :W/O M,-Oeob:u IobDeoob :W0 Mob-De.ob: (M+1..05) : (N+P.R.+T) :/ P0-OEMOB :0 fO-01 EO:

-- - -- - - - - - - - - - -1 - - - - --

n/a $115,130 $101,920 to so $986,530: $873,320 $6,470 $76,550
n/a 177,090 163,880 0 0 1,517,420 1,404,210 133,0 O 123,080
r./a 247,100 233,880 0 0 2,117,260 2,004,040 185 ,se 175,650
n/a 326,490 313,280 0 0 2,797,530 2,684,320 245,200 235,280
r,/a 416,070 402,860 0 0 3,565,130 3,451,920 312,490 302,56

-- --- - - - - - --- - ------- - IP : 0 R : S T U V : x X

cond Year Inc 10 I0C lOC First Cost First Cost : AVERAGE AVERAGE
cost First Year First Year Second Yea Second Year Plus IOC PluslID : RNNURL ANMJAL
Mob-Bom.b: Cost cost Cost cost W4/ nob-ov.ob :"9 Mtob-0eeob: C05T COST
nor-) : M tob-0..ob WO Pob-Ovoobl iW aMb eob :W0 Mob-O.ab: (P+0+0+5) (14+P+RT) :W MOB-CEOB :W0 MO8-OEMO:

n/a so: so: SO so so so so so
rvo 38,180: 27,610 : 0 0 327,184 236,614 28,680 20,740
n/a 95,250: 84680 : 0 0 816,181 725,611 71,540 63,600
n/a 221,320: 210, 75: 0 0 1,896,374 1,805,804 166,22x 18,280
n/a 255,850 : 246,28D : 0 0 2,192,228 2,101,658 192,150 10:210

E-109



06
SINN ORSEL: GINN (536+0) TO PASCRIJ.LA SHIP CHWIEL (1190#03) OPTION 32 Rwamnam.: GIW2
Disp sal rwhd Littoral Zone, 10,000' South of Chwmel at Potil Bois Island, Pipelie Idge.

A B C 0 E F G H I :

New DA Now DA TOl
Projoct " in9 ExaainEitng NeOW Now CAS Land Cost Diking or I

U Jntii3 Wit cost and ONR 0/A Size Land Cost Total Prop :w NW
Feet Cu. Yd. Price (B x C) Oeedb 'mb Cost Raes Per Acre (6 x H) Cost : CD.E .

14.1.1 0 $0.0 SO a so nWea n,,a n/a
161*1 87,817 3.59 315,263 80,000 n/a na n/a n/a n/a 3.
18+l+1 405,554 1.99 966,252 80,000 noa n/a n/a n/a n/a 100
20.141 1 4901705 1.30 1,937,917 80,000 n/a n/a n/a n/a n/a 2,0C
22+1+1 2,:,4?3 1.10 2,552,520 80,000 n/a na n/a na n/a 2,6'

4',

Cl



----- .- - . . ..
K LR : S : T

TOTAL TOTAL :Firsty* Y First ... :scd Yar Sord ear JC : [ X 1C : C Fi

R57B0813 c i'O FRT~~'4 COSTo c ost Cost c ost cos First Vow: First Yew :Second Year: Socond Yew :
W* -08 'um 10*--D06*,, :144 flob-OCa:wo/ hbem Ihb-Oe - , Costst. ,w
4E+F+I+J) : 1J) (.E+.I+J) : (0 1J) a e :m/ ngk-.et :WO 0 Ab-Oewb:iM/ Pmb-Dt :WO4 Ib-Domo: (

. . . . " :... ... : . . . . '---- - -'--

so: SO: SO so n/a n/a s so so: so
35,263 : 315,263 : 395,263 : 315,263 rv a 5 V * 52,z2o : 41,650 : 0

1,046,252 : 966,252 1 046,252 : 966,252 ,,a na 138,240 : 127,670 0
,017,917 1,937917 2,017917 1,97,917 256,050 0 0

2,63,2: 2,552,520 2,632:520 :2,552,520 : n/a : n/a 347,820 337,25000
* ___ _EC110 _
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PAGE 6
* , -- - -- - .- -__._____,__

RU : x
r Ioc (OC lic : First Cost : First Cost : : AGE:First Year First Year 5ec"Wl Yer 5,= Year Plus IDC Plus IOC : FMLLFR
ob: Cost. Cost cst cost :/ Iob- oo :u "lob-omab: COST COST:W&' lob-0eob :1/0 Nb- , --ob:W Pbb-Oue& t&/0 o b: (990405) : (N14~+T) :Wk M13-1FJICS :14/a NCB-(ME1O8:- ' ' Sso so: so: so: so: so: so so52,220 41,650 0: : 447,483 3,913 39,220 31,280:138,240 127,670 :0 : 1,184,492 1,093,922: 103,820 95,880266,620 256,50: : 0 2,284,53?: 2,193,967: 20,240 192,3003479337,28: : : 2,9D,340 2,889,770.: 261,230 253,290
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BAYO LA 91WAM
IMAINTENACE DIDGING COST
1ITH-PROJECT
INcLIJDEs B RTHING vAS DIKING AND

ESTIMATED UNIT EXCAVTION SITE MV3UGEPfNT TOTAL CO5
CIOWEL SEGIENT & DEPTH OWITY PRICE C05T OB - DEM8 COST PER -C YC

R -" - into Nw DR.
.9045 to T.B. (30.00)

14 Feet 120,000 $1.58 $189,600 $12,600 $54,000 $256,
16 Feet 120,000 1.58 189,600 12,600 54,000 256,,
18 Feet 120,O00 1.56 189,600 12,600 54,000 25,
20 Feet 120,000 1.58 189,600 12,600 54,000 256,.
22 Feet 120,000 1.58 189,600 12,600 54,000 256,

T.B.(30+00) to Blid9 (0.00)
14 Feet 30,000 $1.58 $47,400 $3,100 $13,500 S64,(
16 Feet 30,000 1.58 47,400 3,100 13,500 64,(
18 Feet 30,000 1.58 47,400 3,100 13,50 64,(
20 Fot 30,000 1.58 47,400 3,100 13,500 64,(
22 Feet 30,000 1.58 47,400 3,100 13,500 64,1

Bridge (0+00) to -15.55
14 Feet 15,000 $1.56 $23,400 $1,400 $6,750 $31,!
16 Feet 15,00 1.56 23,400 1,400 6,750 31,!
18 Feet 15,000 1.56 23,400 1,400 6,750 31,!
20 Fot 15,000 1.56 23,400 1,400 6,750 31'!
22 Feet 15,000 1.56 23,400 1,400 61750 31,!

Snke Bayou
14 Feet 10,000 $1.56 $15,600 $1,200 $4,500 $21,:
16 Feet 10,000 1.56 15,600 1,2'0 4,500 21,:
18 Feet 10,000 1.56 15,60 1,200 4,500 21,:
20 Feet 10,000 1.56 15,600 1,200 4,500 219
22 Feet 10,000 1.56 15,600 1,200 4,50 21,:

Sound & Baou, 90+45 to 155400
into existing "Chlie". --- -

14 - 18 Feet 00,000 $1.40 $112,000 $27,800 $36,000 $175,;
20 - 22 Feet 96,000 1.40 134,400 27,800 43,200 26,,

Sound & Bajou, 90+45 to 220+00
into expaded *Chwli =.-

14 - 18 Feet 210,000 $2.41 $506, 100 $27,800 $94,500 $628,
20 - 22 Feet 252,000 2.41 607,320 27,800 113,400 748,

Sorid Chamnel St. 155+00to a. 536n0) MtAr

14 - 18 et 430,000 $0.90 $387,000 $27,800 n/a $414,
20 - 22 Feet 516,000 0.90 464,400 27,800 n/a 4922,

So"ad Charnel, Sta. 220+00
to Sta. 536+00, Open Water-

14 - 18 Feet 300,000 $0.88 $264,000 $27,800 n/a $291,
20 - 22 Feet 360,000 0.88 316,800 27,800 n/a 344,

GIii Channel, Sta. 536+00 to
Pascagoula Ship Charwel.

14 - 18 Feet 90,000 $2.00 $180,000 $9,100 n/a $18,
20 - 22 Feet 108,000 2.00 216,000 9,100 n/a 225,

Pass Charnel, 5ta. 536+0 ito
Gulf of Mexico, Pipeline with
Dischre Most of Cannl.

14 Feet 380,000 $2.05 $779,000 $35,700n/ $814,16 Feet 500,000 2.05 1,025,000 35,700 n/a 1.060,
18 Feet 500,000 2.05 1,025,000 35,700 ra 1,060,
20 Feet 600,000 2.05 1,230,000 35,700 n/a 1,265,
22 Feet 600,000 2.05 1,230,000 35,7 n/a : 1266,

Pass Chmanel, Sta. 536+00 io-- --------
Gulf of Mexico, H .. Dredge
to North Mbile .

14 Feet 418,000 $2.03 $848,540 $100,000 n/a
16 Feet 550,000 2.03 1,116,500 100,000 rn/a 1,216,
18 Foot 550,000 2.03 1,116,500 100,000 n/a 1,216,
20 Fot 6t.0,000 2.03 1,339,800 100,000 n/a 1 439,
22 Fe+ 6bO)000 2.03 1,339,800 100,000 n/a 1,439,

V E-1ll



DIKING AND
iIATED LNIT EXCRVATION 5ITE PIGEMENT TOTAL C05T OTAL

ANTITY PRICE COST MOB -E[O C0ST PER CYCLE - E"

120,000 $1.58 $189,600 $12,600 $54,000 $256,200 $63,800
120,000 1.58 189,600 12,600 54,000 256,200 863,800
12(3,000 1.58 189,600 12,600 54,000 256,200 963,0D
120,000 1.58 189,600 12,600 54,000 256:200 863,800
120,000 1.58 189,600 12,600 54,000 256,200 863,800

310,00 $1.58 $47400 $3,600 $13,500 $64,00 $215,800
30$000 1.58 47,40D 3,100 13,500 64,000 215,800
30,000 1.58 47,400 3,10 13,500 64,000 215,800
30,000 1.58 47,400 3,100 13,500 64,000 215,800
30,000 1.58 47,400 3,130o 13,500 64,000 215,800

15,000 1.56 47,400 $1,400 $6,750 $31600 106600
15,000 1.56 23,400 1,400 6,750 31,650 106,600
15,000 1.56 23,400 1,400 6,750 31,550 106,600
15,000 1.56 23,400 1,400 6,750 31,550 106,600
15,000 1.56 23,400 1,400 6,750 31,650 106,600

10,000 $1.56 $15,600 $1,200 $4,500 $21 300 S1,900
10,000 1.56 15,600 1,200 4,500 21:300 71,900
10,000 1.56 15,600 1,200 4,500 21300 71,900
10,000 1.56 15,600 1,200 4,500 21,300 71,900
10,000 1.56 15,600 1,200 4,500 21,300 71,900

80,000 S1.40 $112,000 $27'800 $36,000 $175,800 $593,200
%,000 1.40 134,400 27,800 43,200 205:400 692,600

210,000 $2.41 :506,100 $27,800 $94,500 $628,400 S2,138,700
.52,000 2.41 607,320 27,800 113,400 748,520 2,546,600

-- - - - - - - - - - --- -- - - - -________ -- -__-__-__-__-__-_-__-__-

430,000 $0.90 $8,000 $27,800 n-a $414,800 $1,444,600
516,000 0.90 464,400 27,800 n/a 492:200 1, 714, I00

300,000 $0.88 $264,000 $27,800 /a $291,800 $1,016,400
360,000 0.88 316,800 27,800 n'a 344,600 1,200,200

90,000 $2.00 $180,000 $9,100 n/a g$189,10 $658,800
108,000 2.00 216,000 9,100 n/a 225,100 783,900

----------- -- ---------- -- 

380,000 $2.05 $779,000 $35, 700 n/a $814,700 S2,837,500
500,000 2.05 1,025,000 35,700 n/a 1,060,700 3,694,500
500,000 2.05 1,025,000 35,700 n/a I 060 700 3,694,500
600,000 2.05 1,230,000 35,700 n/a 1,265 700 408,200
,00,00 2.05 1,230,000 35,700 n/a 1,265, 700 4,408,200

418,000 $2.03 $846540 $1000m n/a "$98540 $3,755,?0
550,000 2.03 1,116,500 100,000 n/a 1,216,500 4,817,100
e'),000 2.03 1,116,500 100 000 n/a 1,216,500 4,817,100

',000 2.03 1,339,800 100,00 a 1,439800 5,701,100
..', 000 2.03 1,339,800 100, 0 n/a 1 ,439800 5,701,100

L. I ~. E-111





f PJ Ifz~z 1 6, w ,rz,!m , %', W vava LLOV," * Jq -L,~

9,000D 2, 170,23e 2, 090,200 2,170,238 2,090,200 r,.' n/a 286,740 276,170 0
12,000 2,875,178 2,79%,140 2,875,178 2,795,140 n/a n/s 379,890 %310 3
15,000 3,66y4,738 3,58W,70 ? 3,664,738 3,584,700 n/a n/a 4R4,210 473,630

--- ----



w rKX5-L*o ;WeV frbjsac * fmo-m -- v r' -

$194,000 $183,430 so SW) $1,662,317 $1,571,709 $145,100 $137,760
228,520 217,5 0 0 1,958,1(3 1,867, 17,3 163,690
286,740 276,0 0 C0 2,456,978 2,366,370 215,360 207,410
379,8%0 369,'310 C 0 C0 3,25,068 C3,164,450 C 285,310 C 27,370484210 413630 C 0 0 C4, 146948 4,056,330 33,0C

E --- S-S



14.1.1 1,2D,O0 M%. $2,369,640 $77,000 n/a n/a n/a n/a fl/a

16+1.1 2,009,000 1.E 3,676,470 771,000 We noa n/a n/a n,/a
16.1.1 2,912,000 1.80 5,241,600 771,000 ne/a n/a n/a n/a n/a
201+1 3,925,000 1.78 6,966,500 771,000 n/a n/a n/a n/A r/
22+1+1 5,046,000 1.77 8,934,960 771,000 n/a n/a n/a n/a fl/a

*No Cost in Second Ytar for Sound, GIlid or Pass Chaywls.
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